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SIR, 


POU defire me, {and from.a ae Friend fach 
Defires are Commands) Firft, To pick out for 
+ you a Set of choice portable Books fit for a Gen- 
_tfeman of the Sword : Secondly, To write down for you, 
and fend youthe Sequel of our Converfations on the Spofta- 
tle de la Nature ; that Abfence, as you are kindly 
_ pleafed to fay, may not be a Bar to your Pleafures. I fhall 
readily, and to the belt of my Power, comply with your 
 Defrés on both thefe Heads. Nor can I, indeed, with 
any Decency, give a -cool Anfwer to fach judicious and 
reafonable Requelts 5 and I fhall, perhaps, find my own 
- Account, in trying to fill up fome of your {pare Hours, 
- When you are not engaged in your Exercifesand Travels. 
_ A Soldiers Library (efpecially when heis an Service, 
or on the Road) neither muft or can confift of many Vo- 
lumes. A judicioas Choice is the chief Merit of his 
_ Books ; and thefe may very el be reduced to the three 
Vor, IV B -  follow- — 
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following, viz. A New Teflament, Cæfars Commentaries, 
and Euclid.» Nor do I doubt, but youalways will join | 
to them the Book of Nature, and that of Mankind. Such 
a Library may attend you every where, fill up allthe | 
Vacancies, as well as fupply the Wants, of your Life, and 
‘be every Day fwelld with new Obfervations, without 
multiplying your Incumbrances, or magnifying your Bag- 
gage. This is all I can do with regard to your firft Requeit, 
and [ think it fufficiently anfwer’d. | 

As to the Second, wiz. To proceed in taking a View . 
of the molt beautiful Parts of Nature. As we have al- 
ready furvey’d the internal and external Parts of the Earth, 
the very Order of Nature itfelf diétates, that the Heavens, 
and the Relations, which the feveral Parts of the Univerfe 
have to our Wants, fhould be the Matter of our following 
‘Ducourfe. 
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Le H E N heretofore we examined, ball 
merely by way of Amule. Part F. of Spe&: 


ment, the feveral Operations dela Nat.Vol. x. 
of little Animals, and the 
: Structure and Frame of the fmalleft Plants, you remember, 
! Sir, that you therein difcover’d a Generation fo regular, 
: fo conftant and perfevering an Uniformity of Species, and 
_ an Organization {o far {uperior to our limited Under- 
. ftandings, that we both were ftruck with Amazement at 
contemplating the unfathomable Wifdom, which the Crea- 
tor has difplay’d in the minuteft and lels perceptible Ob- 
| jects. Thefe Particulars of Natural Hiftory feen’d to me 
to have had another good Effe&t on you, and te have made 
“you inquilfitive. Pl 
B 2 ‘The 
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The View we afterwards took of the 
Part IL Vol. 2.  Helps we every-where find near at Hand, 
hae esa on the Surface, as well as within the 
Bowels of the Earth, made us fenfble of 
the Dignity of Man. ‘This Inventory of our Pofleffions 
and Furniture of all kinds, raifed in us a Surprize, “at 
feeing ourfelves fo very dear to the Creator, and fill’d us 
With a thorough Senfe of Gratitude, for the Bounties-he 
thus heaps upon us, and difpenfes to none but us; fince 
We are the only Beings he lets into the Knowledge of their 
Exiftence, and to whom he has given the free Ule of the 
dame. 2 

If we caf our Eyes from the Earth to 
Part IIL.Vol4. the Heavens, there we .difcover Beauties 

~ of quite another Character. ‘There do we 
receive Prefents of far greater Value than all that have 
been mention’d. But though the fhining Siatelinefs of 
the Firmament makes it the brighteft Part of the whole 
Scene of Nature; yet are we much lefs affected and.con- 
cern'd at the Sight of fo many magnificent Decorations 
rolling over.our Heads, than we are at the Thought that 
they all move for our Sake. The Earth, indeed, when 
compared with that immenfe Globe of Fire that gives it 
Light, feems not to be diftinguifh’d from the five or fix 
other Planets, which, as well as the Earth, borrow their 
Light therefrom, and appear to be fo very inconfiderable 
- Objeéts in Nature. Again, .our Globe, compared with 
the Stars, dwindles down to an imperceptible Point. 
What then fhall wethink of him, who inhabits it? He 
indeed, {Cems to be quite annihilated. Shall we believe, 
after ‘this, that the Almighty had him in View, when he 
framed his Works; and that it is for him God has re- 
gulated the annual Circle, the Inequality of Nights and 
Days, and the Viciffitude of Seafons? 

Sure, the Excellency of the Beings God has created is 
not to be meafured with a Fathom. ‘The Inhabitant of 
the Earth has received an Underftanding, a Faculty to 
will, a Soul. It is this minute Being, whom God admits 
to the Knowledge of his Works, whereas he denies the 
fame to the Sun itfelf. It is for Man he defigns both the 
Ofe and the Benefit of this flately Retinue. Manis the 

only 
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SY Creature on Earth, whom God invites to praife him 
or it. 

No doubt, Man may very pioftably Fe fenfible of his 
own Inconfiderablenefs. But he is the more furprized, 
and the more thankful, when he fees, with how great 
Diftintioa God has been pleafed to treat 
him, and to make him here below the pg). vii. ver. se 
fole Spectator, and the true Enjoyer of €: | 
Nature. Far, then, from confidering his 
“own Meannefs with a flupid Difcontent, he, on the con- 
trary, is fenfible, that this his very Meannefs is advanced 
by a Deitination equally noble and gratuitous. He can- 
not hearken to Realon, and not difcern that pleafing in- 
chanting Truth; that he is, on Earth, the chief Object 
of his Cieator’s Complacency and Concern. ‘Though 
there were in other Spheres Millions of intelligent Beings, 
on whom God fhould think fit to beflow fome other 
Favours, (a needlefs Inquiry, and not within our Reach) 
would it be lefs true, that Man on all Sides experiences a 
gracious bountiful Hand, paternal. Cares, and an Order 
‘eftablifh’d only for his Sake? O what Dignity! What a 
Greatnels it is, to have a Father, who, on our account, 
firews the whole Earth with Bleflings of all kinds, and 
even vouchfafes to make the very Heavens fubfervient to ou 
Interéfts ! 

I need not, my dear Chevalier, here infift on the Ex- 
cellency of the Study of the Heavens, in order to raife 
your Curiofity that way. ‘That Science, which bufies it- 
felf about the Order and Courfe of the Stars, the Path 
and Effects of Light, and all the Relations the Earth can 
have with whatever furrounds it, in fhort, univerfal 
 Phyfes, is, undeniably, of all Sciences that, which moft 
elevates the Soul of Man, by the Grandeur of the Ob- 
jects it offers to his Confideration. It may be properly 
. faid to enlarge his Mind, in fubmitting the very Courfe 
of the Stars to his Underftanding, and to join with the 
Merit of doing Mankind many fignal Services, that of 
_ affording Piety, Motives both of a lively Gratitude, and of 

the moft profound Veneration. 

_. You very well guefs at all the Beauty of Aftronomy, 
and of the whole Tenor of natural Philofophy. But I 

muft not hide from you, that thefe very Sciences, by the 
| B 3 falle 
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filfe Methods, with which they have been purfued, and 


the wrong Ufe they have been put to, have been the 


Occafion of infinite Mitchief They gave Birth to Ido- | 


latry, and have flld the World with Prejudices, Super- 


ftitions, and idle Fancies. Nay, Irreligion itfelf has more | 


than once attempted to fupport itfelf thereon. I therefore 
flop fhort at the Confideration, and hefitate on the Choice 
I.am about to make for you; feeing the Advantages to 


be reap’d from thefe Studies are attended with fo greata | 


Number of Errors and Dangers. 
Another Obftacle not much le perlexing is, the 


‘Difficulty of letting you into the Celeftial Motions. It | 


is not with this Part of Nature, as with an Infe@, ora | 


fine Flower, the Knowledge whereof may be attain’d at 
firft Sight, or by the Help of a magnifying Glafs. I 
therefore thought the eafieft and fureft Method for me was 
this ; x. To facilitate the Approach of thefe fo nume- 
rous and fo vaft Bod'es, by offering them to your Sight 
under different Afpeéts, and at feveral Times, gradually 
making them eafy and familiar to you. Muft I then 
begin with requiring of you a large Stock of Machines 
and Geometry? No fure; we need not ule Greek or 
Algebraic Terms, fo long as we can underftand one ano- 
ther in our ufual Speech. | 
I fhall begin with plainly laying before 
PatL of Vol.4 you, without any Difputes or mathe- 
matical Diflin@tions, what our Eyes, and 
the firft Appearances difcover to us of the Stru€ture of 
the World, and what common Senfe hints to us of the 
Excellency of God’s Favours towards us,. together with 
the Ufefulnefs of the Day, ard of the Celeftial Revo- 
Jutions. . 
After this, we fhall go one Step for- 
ParrIL of Vol. Warder. As the Knowledge of the Hea- 
4: _vens cannot be attain’d but by a long 
Series of Obfervations, nothing can be 
more natural than to add to our own Experience that of 
Men, who lived before us. FE am, therefore, to furnifh 
you with a Hiftory of the Progrefs, which the feveral 
Obfervers of Nature have made therein from one Age to 
another. But their Works. are of two Kinds; they 
fometimes run upon experimental. Truths,  fometimes 
OR. 
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on Hypothefes; by which they endeavour to explain the 
inward Frame and Struéture of each particular Body, or 
the general Fabric of the Univerfe, or the Concurrence 
of thofe Forces, which put whole Nature in Motion.. 
Do not let us confound the Hiftory of the Difcoveries 
with the Recital of the Hypotheles. We fhall, firit of 
all, take in hand the Hiftory of Phyfics, or Experimentai 
Philofophy, and of the Ules we have experienced from: 
it. The firft Naturalifts. whofe Difcoveries I fhall give 
you an Account of, were, perhaps, neither great Geome- 
tricians or great Calculifts. They were very often: 
Plough-men, Gardeners, Shepherds, Travellers, or Mer-- 
chants, who acquainted other People with ufeful No: 
velties. But what they have taught us is certain, and the 
Benefit of it incontefted. It is but juft we fhould parti- 
cularly infift on this Experimental Philofophy, which 
makes up the Happinefs of Mankind. Hence we fhall 
pals on to the Hiftory of general Phyfics, which aims at 
no le{s than informing us of the Manner, in which every 
Thing had its Original, or at leaft at determining the 
Laws and moving Forces that-regulate the Courle of every 
Globe. In this we fhall find many very great Names, 
and famous Difputes. From the Expofition of the Hypo- 
thefes, you will judge of the Benefit that is to be ex- 
pected. from, and. of the Value that is to be fet upon them. 
In both Hiftories, we fhall carefully remark the wrong 
Ufes, to which thefe Sciences have been applied, and pre- 
vent the Miftakes and Extravagancies, of which this Study 
might be the Occafion. 

You are fenfible, my dear Friend,. that when I chofe 
this Method, rather than to lead you from the Geome- 
trical ‘Theory of the World, and from the Study of the 
Motion of the Celeftial Bodies, to: the. Confideration of 
particular Effects, it was in order to render eafy to you 
the nobleft of all Studies, inftead of giving you a Diigutt 
to it, by regularly purfuing it with Prolegomena, Axioms, 
and Mathematical Demonttrations. 

This Choice of mine is. fill grounded on the Defire I 
have of procuring you another far greater: Advantage. 
Your chief Intereit, as well as mine, is perfeétly to 
. know the Place we inhabit, and the Prefents we have. 
therein received. Let the. Utility or Inutility of general 

B 4. Phyfics - 
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Phyfics be what it wills; (and this will plainly appear 
from theComparifon we fhall make between that and the 
Experimental) the chief Good we ought conftantly to aim 
at.in both, is, to make the Whole fubfervient to the: 
Knowledge of the Earth. The Study of the feveral 
Points, Motions, and Afpects of the Heavens, is not in- | 
tended to acquaint us with what pafles in the Firma- 
ment; and we in vain are inquifitive that way, unlefs it 
be to improve our Manners. and our Conduét within our | 
own Sphee. But if the Study of the Heavens may be | 
made to referto us, and have a general Relation to Man- | 
kind, it muft chiefly be effeted by a faithful Account of 
thofe Obfervations, which Neceflity has from time to 
time caufed People to make on the feveral Objects Hea- 
ven offers to our View, and of the conftant Benefits, which 
Mankind knows how to reap therefrom. ‘The Hiftory 
of Natural Philofophy is indeed the Enumeration of our 
Wants, and of thole plentiful Helps God has placed with- 
in our Reach to fupply them. It is good only as it fhews 
us what is over our Heads, without making us lofe Sight 
of what is under our Feet, and as it engages us to ferve 
our Brethren, (that is, all Men without Exception) by a 
more perfect Knowledge of that Soil we are appointed in 
common to.improve. 

I fhall therefore endeavour, my dear Chevalier, to lage 
the Hiflory of Natural Philofophy in fuch Order before 
your Eyes, that after having read it, you may have a 
tolerable Idea of the general Difpoñtion of our Globe, of 
the Afpeéts, under which the Heaven is feen by the feveral 
Climates. of the Earth, and of the principal Interefts, 
which unite the Inhabitants thereof. In this Science, 
more than in any other, I fhould think myfelf to have 
Jed you the belt Way, could I have taught you to leave, 
without Regret, whatever is metaphyfical, abftrufe, and 
no ways relating to Man’s Wants; how to make your 
felf Matter of what j is certain, praétical, and of general 
Acceptation, of what has a Relation to Objects under 
our own Management, and of what may contribute to our 
Happinefs, either by keeping us’ more conftantly bufied, 
or chiefly by rendering us more virtuous. 


For 
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For the fame Purpofe, I fhall, perhaps, 
from the Hiftory of Natural Philofophy, ‘The Subje@ of 
pafs on to the praétical Part thereof; and _ thefifth Volume. 
if you feem to like thefe Subjects, and to 
be defirous of acquiring a more exact and more particular 
Knowledge of the Ute of Globes, of Aftronomical and 
Optical Inftruments, of the Manner, in which we calculate 
the Years, Months, Lunations, and the whole Order of 
our Days, of the feveral Ules we may experience from 
the Knowledge of Motion, of the Laws of Gravity, of 
the Spring of the Air and Atmofphere, of the reciprocal 
-Preffures of Fluids, and of the Application of the moving 
Forces to our feveral Necefities; in order to fatisfy you 
on all thefe practical Points, we fhall, perhaps, in our 
following Converfations, have recourfe to a few mechani- 
cal and geometrical, but, at the fame time, fo plain and 
fo fruitful, Principles, that you will be furprifed at feeing, 
that the experimental Knowledge of Nature, which is the - 
moft engaging and moft pleafing of Sciences in all refpeéts, 
and the moft proper to fatisfy any judicions Mind, both 
by the Ufefulnefs and Variety of its Productions, is at the 
fame. time the eafieft to be arrived at, and yet the leaft - 
cultivated. 
_ The whole Purport of my Plan is, in a {mall Compaf, 
to join together whatever is certain and ufeful in natural 
Knowledge; Firft, By the Help of our Senfes, and by in- 
‘fpecting Nature; Secondly, By Help of the Hiflory of 
what has been from Age to Age difcover’d or improved ; 
Thirdly and lafily, By the Help of fomeof the Elements. 
of the plaineft Geometry. . ; 
_ Let us begin the Study of the Heavens by the plain 
Teftimony of our Eyes. The Courfe and Method of it 
being pretty much in our Choice, we fhall begin by the 
Night, which darkens every Thing, and then run over 
what the Day fhall fucceflively unveil to our Eyes, 
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FAITE Night is no Being.. Itis-barely the Inter-. 
' ruption of the Motion of Light towards our Eyes. 
~~. But even Nonentity itfelf is not unfruit- 
*rhe-Nicht.af ful in God’s Hands; and as he. has made. 
fords us Inftruc~ all Beings fpring out of nothing, he every. 
a Day fetches from it, not indeed any new 
| Beings, but wholefome. Inftructions, and: 
many regular Utilities, in Favour of Man, . 

The Night, by taking from: us the Sight and Ufe of ’ 
Nature, in a manner re-calls . us to that primitive Nothing-. 
nefs from whence we.firft fprung, or puts us again in that: 
State of Darknefs and  [mperfeétion, that preceded the: 
Creation of Light: The Diflemper, which  weakens our: 
Bodies, makes us the more fenfible. of the Value of: 
Health ;:and the Night, which in fome fort annihilates.. 
the whole Univerfe, with regard to us, makes us the: 
more: fenfible. of the. ineftimablé Price of Day-light. But 
Night is not only: defign’d. to fet off by its Shades the- 
Beauties of the great Picture of the World, and to infpire 
us with a greater-Humility at the Sight of that Darknéf, . 
which is natural to us,. or with:a livelier Senfe of. Grati- 
tudeat.the Return of a Light, which: is none. of our Due... 
‘Though the Inftru&tions: it affords us were never fo ufeful, | 
yet. would. it. be. a. fad. Thing; fhould it impoverifh us. 

re | merely. 
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merely for our Improvement. What Night feems to 
re(cind from our Life, by daily depriving us for feveraT 
Hours together of the Ufe of Light, and ot the Sight of 
the Univerfe, it abundantiy makes that up tous, by the: 
Reit it then procures. 

Man was born to labour. Such is his 
Vocation and Eftate. But he cannot The Neceffity. 
undergo his Toil, unlefs his Blood fup- ofrefting. 
plies him continually with an infinitely 
fubtle and active Matter, which {eis the Springs of the 
Brain, and the feveral Mufcles of the Body to work. But 
the perpetual Waite, which is made of that Matter, which: 
with fuch Swiftnefs anfwers all his Purpofes, would at lait - 
throw him into a lingering and confumptive Condition, . 
did he not recruit himfelf, and make up his Lofles, by: 
the Ufe of new Aliments; and thefe, again, could neither - 
be digefted, or regularly. diltributed through the whole: 
Body, was he always in Motion. He mutt leave off the: 
Work of his Brain, his Hands or his Feet; that the: 
Heat and Spirits, which exhaled from him, may be folely - 
employ’d in aflifting the Funétions of the Stomach, during : 
the Inaétion of the other Parts of the Body. . : 
But God did not leave the Ufe and Difpofal of‘ that 
Reft to the Reafon and Management of Man. He him- 
felf takes care to lull’ him afleep. He makes Sleeping an - 
agreeable Neceflity to him, without either letting him. 
into the Knowledge, or giving him the Government: 
thereof. Sleep is an incomprehenfible State; of: which: 
Man is fo far from conceiving the Nature, that he can by 
no means either procure it to himielf. when it comes not 
of its own accord, or refufe it when it feizes upon him. 
God has referved to himfelf the Difpenfation of that Re- 
pofe, the. Time and Meafure-of which, he knew, would : 
never be well regulated by human Reafon.. He has chofen : 
Night as the propereft Time, and the-beft Means to in- 
_troduce Repofe into the World, and to fix the Duration: 
ofit. 

Night, indeed, in covering: all Objets with Darknefs, . 
obliges Man to ceafe. from his Works; and in order to re- - 
frefh him after all his Fatigues, by keeping hinw-unadtive, . 
it removes whatever might agitate him too much, or affect: 
. him too. firongly,. Ip conveys Silence and. Darknels ei 
: where... 
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where. It takes from him the Scene of Nature, in or- 
der to ftrip him of the Ufe of his Senfes; and as the one 
is of no Ufe without the other, it at once deprives him 
of both. Who cannot difcern, in this great Regard of 
Providence for Man, the Cares of a tender Mother, who 
removes ail Noife from the Place where fhe has laid her 
Son? She fondly watches over him, in order to fecure 
his Repofe. 


Night and Sleeping are fo connected, and the former fo 


properly made to bring on the latter, that whenever we 
ftand in need of Repote, we begin it by procuring a fort 
of artificial Night to ourfelves. We feek to fome fhady 
lonefome Place, and have recourfe to Curtains and Win- 
dow-fhutters. Our Senfes are never unbent but by the 
Removal of what givesthem Agitation; and it is evidently 
this Service, to which Night is commifiion’d and appointed. 
But let us confider for a Moment, with what a difcreet 
Caution it difcharges that Duty. 


The Ufefulnefs }3 ; 
of the gradual him up exactly to any precife Moment. 


coming on of Lt comes not in a blunt and abrupt Man- 
Night. ner to extinguifh the Light of the Day, 

and all on a fudden to rob us of the Sight 
of thofe Objects we are intent upon. Far, indeed, from 
coming upon us unawares in the midft of our Works or 
‘Travels; it advances on the contrary by flow Steps, and 
only increafes and thickens its Darknefs by degrees. It 
permits us to make an End of what it is our Intereft to 
finifh, and does not precipitately deny us the Sight of the 
Goal we ftrive toarriveat. It is not till after it has decent- 
ly told us of the Neceflity of taking our Reft, that it 
finally makes an End of darkening the whole Face of 
Nature. 

During all the Time of Man’s Repofe, Night, for his 
fake, huîhes every Noife, keeps off all glaring Lights, 
and whatever might too ftrongly affe&t him. It, indeed, 
fuffers a few Animals, whofe grim Afpect might {care him: 
while he is at work, to go forth under favour of its 
Darknels, and filently {eek their Food in the abandon’d 
Fields. It affords thefe voracious Creatures Means of 
coming to clear his Abode of whatever might infeft it, 
and even of taking from him: fuch Things as are by him 

: pes . {09 


Night, in ferving Man, does not tie 
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too carelefsly guarded. It permits, however; the Animal 
-that ftands Centry by him, to give him Notice of what 
concerns him, while it impofes Silence on every other 
Creature. It keeps the Horle, the Ox, and all his other 
Domeftics faft afleep around him. It difperfes the Birds, 
and fends each of them to his refpeétive Abode. As it 
comes on, it gradually hufhes the Winds that difturb’d the 
Atmofphere. It evidently is commiffion’d to fecure the 
Lord of Natures Reft. It caufes his Repofe to be reverenced 
every-where, the Moment of which is no fooner come, but 
all Tumult ceafes; all Creatures retire, and for feveral 
Hours together an univerfal Silence reigns throughout his 
Habitation. 3 
Nor does, for all that, Nature’s Palace remain wholly 
void of Light. For as thofe, who inhabit therein, might 
perchance be inclined to prolong their Works or Journies 
during the Night itfelf; feveral Flambeaux {catter’d in the 
… Firmament fill guide their Steps. But thefe Lights, which 
were granted in order not to leave them in a total Darknefs, 
yield but a gentle, and not a very brilliant Light. It would 
have been neither proper or juft, to fupply thofe that 
- wake with fuch a Light as might interrupt the Repofe of 
others. ss 
_ When the Abfence of the Moon, or the Thicknefs of 
the Air, takes from us the Light we ftand in need of, 
we are always Mafters of procuring it to ourfelves. We 
find the Principle of it in the Bowels of Flints, and its 
Fewel in the Wood, the Oil, the Fat of Animals, the 
Wax, which Bees colleét from Flowers, and in the vege- 
tative ‘Tallow that may be fetch’d from feveral Plants *, 
But the noéturnal Light ferves us very differently from 
that of the Sun. The latter enlivens us, it warms us, 
: it 
* They make in Britaigne a green Wax-candle with fat and thick 
Juices exprefs’d from feveral P'ants. There are found, in the [land of 
_ Ceylon, large Forefts of Cinnamon-trees, whofe thin Bark, and efpe- 
cially that of the Branches, is that fweet fmelling Spice fo well 
known by the Name of Cinnamon, and whcfe Fruit, when ftrain’d, 
yields a greenifh fort of Tallow, which is whiten’d, and herewith 
they make Wax-candles. They find, in feveral Places of Miffiffipi, 
the Tree cali’d Cirier; the Seed of which they throw into boiling 
Water, in order to extra& a fort of Oil that fwims above it. They 


skim it off, and let it thicken in Cakes, in order to make Wax-candles 
of it, 
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it prefles us, it fends us to work. On the contrary, the 
Fire we light does not come of its ownaccord, but flays 
for our Orders. Nay, we cannot come at it without fome: 
Endeavour, or keep it without Care.. ‘That borrow’d 
Light is always ready to vanifh 5: it feems to be mifplaced, 
and even loth to: difturb the Repofe of Nature. Man: 
rids himielf of this, fo foon as it becomes either trouble- 
fome or ufelefs to him, and he of neceflity wraps him- 
felf again in that beneficial Darknefs, that helps him: 
to recruit his Spirits, and recover his Strength with: 
Sleep. 

- is not only by its Darknef that Night becomes ufe- 
ful to us. It is again of Service through a Coolnefs,, — 
which, by every where prefling down the Spring of the: — 
Air, makes it capable of working with greater. Aétivity 
in all Bodies, and of communicating a new Vigour, both: 
to the dry Grafs, and to the infeebled Animals. It is in: 
order to preferve this beneficial Cool,. that the Moon, in 
reflecting to us the Light of the Sun, gives it us in fuch: 
a Degree as has no fenfible Heat. In vain would we: 
collect that Light in the Focus of the ftrongeft Burning-. 
glafs. It does not even affeét.the Thermometer when put: 
in the Point that unites its Rays, nor caufes there the: 
leaft Dilatation in the Spirit of: Wine, otherwife fo» 
fufceptible of it.. An admirable Caution of the Divine: 
Artificer, who has. eftablifh’'d the Order of the Night, 
and forefeen whatever would be beneficial in it. He re-. 
ferves for that Time a Light ftrong enough to remove: 
Darknefs, but at the fame time too weak to alter the: 

Coolnefs of the Air. He alone knows his own: 
The Cool of Works, and alone can know the. immenfe. 
the Night. Degree of Diminution of a Bundle.of Rays,. 

which he cau!es to pafs from the Body of the: 
Sun to that of the Moon, and the Remainder whereof are: 
reficcted down to us weak, and quite deflitute of Heat. 
It is perfectly. needlefs for us, to determine that Degree by. 
Experiments, and long Calculations. . It would be fo much: 
Philofophy loft, on Account both. of its little Ufe, and: 
great Uncertainty. But it-is-no lefs eafy than it is impor- 
tant for us ta difcern and praife the infinite Wifdom, that: 
did fo well proportion all thefe Cautions to our Wants. . 


When : 
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When Man is inclined to have the 
Benefit of the faint Light, or of the ‘The Spettacle of 
wholefome Coolnefs, which attends the the Night. 
Return of Nights he, it is true, fees no 
more the fame Beauties in his Habitation, and every Thing 
is lefs ftriking and lively there. Butas the Day has afforded 
him its proper Spectacle, the Night, in its turn, favours 
him with another, that has Charms peculiar to itfelf, and. 
of quite another Character: 
. We cannot doubt, but that thofe immenfe Globes of 
Fire, which enlighten our Night at fo great a Diltance, 
have each of them in particular a peculiar Appointment, 
which anfwers in: God’s Purpoies the Magnificence of 
their Appearance.. Sure, the Reafons and Frame of thefe 
wonderful: Works; about which the Creatuie has once 
employ’d himfelf, will greatly deferve, that we ourfelves 
fhould be. taken up with them in that Life, after which 
we all of us fo ardently. afpire. But 
who fhall prefume to explain what the AI 44. BReasiy and 
mighty keeps in the profoundelt Secrecy ? be mi ar the: 
Who fhall dare to anticipate what he has Stars. 
_referved for another Oeconomy ? The 
{mall Glimpfe, which a few Genius’s more attentive than 
others are by. him permitted to have of thofe Objets, 
being perfectly. unintelligible, and, as it were, unknown 
to the reft of Mankind ;. it is not in the particular Defti- 
nation of each individual Star, nor in the general Har- 
mony of thefe Spheres, that we are to look for the 
Means of inftruéting Man, or for the Way of regulating 
his Duties, and the Affection of his Heart. The pre- 
vailing Motives, which infpire him with Love, and incite 
him to Praife, muft be drawn from what he fecs, from. 
What concerns him, and from what is evidently fubfer- 
vient to him. Now, what the Almighty has been pleafed 
to reveal to. him of-the Order of the Heavens and the 
Stars, extends no.. farther than the Afpeëts, under which. 
he fhews them to him, and the Ufe he allows him to. 
make of them. But yet the little he vouchfafes to com- 
municate. to Man is full enough for him, and Matter: 
fufficient for: the moft profound Admiration. God has 
fo fitly placed the Habitation of Man, with regard to. 


thele. immenfe . Globes, , that. from that Situation ur # 
WHS - 
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fults an Order, which he alone enjoys, a Beauty which, in- 
chants his Eyes, and a Regularity that makes up the Hap- 
pinef of his Life. ; 7. 

Thefe innumerable Firés, firft, become, through this 
wonderful Difpofition, with regard to him, fo many 
thoufand fparkling Luftres hung up in the magnificent 
Cieling that covers his Abode. He fees them fhine and glit- 
ter on every Side, and the dark Azure, that ferves them as a, 
Ground, fiill heightens their Brightne{s and Splendor. But 
their Influences are gentle; their Rays are difperfed through 
Spaces fo vaft and immenfe, that they are entirely blunt 
and deflitute of Heat, by the time they arrive at Man’s 
Abode. ‘Thus by the Creator’s Providence he enjoys the 
Sight of a Multitude of fiery Globes, without any Risk, 
either:to the Coolnefs of his Night, or the Quiet of his 
Repote. 

But it is not folely to adorn his Palace with coftly 
Gildings and a delightful Variety, that God every Day 
makes this magnificent Arch, with all its Decorations, 
turn around him; Man reaps, belides, many confiderable 
Benefits therefrom, Among the Stars, which he can eafily 
diftinguifh, he knows {ome that are always over his Head, 

and conftantly retain the fame Place in the 

The Starsthat are Firmament, without ever deviating from 
near the Pole, it. He fees others that defcribe very large 
Circles, and rife gradually above his 

Horizon, and then difappear, fetting beneath the Ex- 
tremities of the Earth, which terminate his Sight. The 
firft rule his Voyages both by Land ana Sea, by fhewing 
him in the Dark one Side of the Heaven, the Afpett. 
whereot remains conftantly the fame, and is enough to 
keep him from going out of his Way. But as the 
Clouds, and the Thicknefs of the Air, may on occafions 
deprive Man of the Sight of thofe Stars that were given | 
him as his Guides; God has put fuch an intimate Rela- 
tion between that Part of the Heaven, and the Iron, which 
“has been touch’d with the Load-ftone, 
The Sca-Compafs. that whenever that Iron is placed in 
a Equilibrio, it inceflantly turns one of its 
Ends, and that always the fame, towards the Pole. By 
this means, the Traveller is inform’d of the Place where 
thofe Guides, then not vifible, remain, and his Way is 
always 
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always direét and regular, das Anne the accidental 
Diforders of the Atmofphere. . 
The other Stars vary their Afpeëts ; | , 

and though they always keep the fame ‘The other Stars, 
Situation among themfelves, they never- 

thelefs, with regard to us, daily change the Order of their 
Rifing and Setting. Thefe very Variations, by their 
Regularity, fix the Order of our Works, and by a few 
fettled Points determine the Return and the Conclufion of 
Seafons. Heat and Cold alone would have been too un- 
certain, and fubjeét to too many fatal Revolutions, had 
they been made the Rule of Seed-time, and the Culture 
of Lands, or to diflinguifh what Times were proper for 
Navigation. Man finds all neceflary Taftruétions on thefe 
Accounts, when he fees the Sun pafs under a Series of 
different Stars, and yearly make the fame Way in an uni- 
form Manner. Thus it is that he knows the Courfe of 
that moft beautiful Star. He affigns a Name to every one 
of the Houfes, by which it paffes in its Way. He knows 
the exact Duration of its Stay in each Houfe. He like- 
wife is acquainted with the Abodes of the Moon and 
Planets, with the Limits of their Courfe, and with the 
whole Ozconomy of the Months and the Year. He re- 
prefents them in a {mall Compafs with Machines, whofe 
Revolutions are exact and regular. He from ere End of 
the Heaven to the other obferves feveral Points, Lines, 
Figures, and certain Marks that guide him in his Ope- 
rations, and in the exact Divifions he is obliged to make 
of the Surface of the Land and Water. ‘Thus is he ac- 
quainted with the whole Firmament ; he delineates the 
Map of it, and very properly may be faid to make a 
Voyage thither. But all thele Objeéts, which he fo ufe- 
fully there diftinguifhes, dwindle and difappear at the 
Approach of the Sun. And if he diftinétly determines 
which Stars are fucceflively eclipfed by its Rays, it is-from: 
the Knowledge he has of their Remotenefs, or Diftance 
from thofe, which Night difcovers to him. It is then 
Night, which, together with a new Scene, gives Man the 
furet Methods of ruling the Works and Oider of Man- 
kind. 

Night is not confined to the Brightnefs of the Stars. 
Tt has other Fires that flill enlighten Darknefs much 

better, 
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better, and form therein Pictures of quite a new Cha- 
ratter. The Moon, above all, draws out of Obfcurity 
the Objefls that are neareft to us, and colours them im 
fuch a Manner, as agreeably changes their whole Ap- 
pearance. ‘The Moon then itfelf is the moft beautiful 
Objeét in Nature. It pleafes the Eyes by the Softnefs of _ 
its Splendor, and varies the Scene in daily changing its 
- own Figure. It every Day puts the Place of its Rifing 
back from the Ea? to the #47. Sometimes it puts on 
an afh-colourd Garment, almolt entirely border’d with à 
plain golden Rim. Sometimes it drefles in Purple, and! 
comes above the Horizon with a Shape much larger than: 
ordinary. It leffens afterwards, and whitens as it afcends. 

It becomes brighter and more ferviceabley as Day-light 

leaves us; and both when it but partly fhews itielf, and 
when it appears at full, it every where conveys new Orna- 

ments in Nature, by fuddenly breaking out, and fuccef- 

fively finking again among the Clouds; fometimes by 

_cafting its Beams through a Thicket of leafy Branches 3. 
fometimes in decking itfelf with a Border of many Co- 

Jours it borrows from the Clouds, or in attracting the: 
Eyes of all the World, when the Earth, being placed be- 

tween the Sun and the Moon, cafis its Shadow upon the 

latter, and feems by degrees to gain upon it, or totally to 
overfpread it with Darknefs. 

Sometimes the Planet Mercury, and oftner Venus, ap- 
pear, with regard to us, to difcharge the Functions of 
the abfent Moon ; fo bright is their Splendor, either at 
the Beginning of Night, or at the Break of Day. All 
thefe Lights, as well that, which rules the Night, as 
the others, which attend it, are moft delightfully multi- 
plied by Reflexion in the perfeét Glafs of Fountains and. 
Rivers. 

But if Night becomes fine and deli- 

"The Summer cious, it chiefly does fo, when the fultry 
Nights. Heats of the Summer render the Day 
troublefome. It then makes Man relifh 

all the Comforts that can make him amends; it joins 
together with long Twilights the Prefume of Gardens — 
and Meadows, and the gentle Coolnefs of the Air. It 
offends his Eyes, much lefs than it amufes them, with: 
a thoufand little Fires that break-through the Vapours 
of 
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of the Earth, with ‘Lightnings that 

flightly enflame the Edges of the Clouds, See Vol. 3. page 
or with the Beams of the Boreal-fire, 191. 
wherewith it very often graces the Nor- à 

thern Part of the Hemifphere ; at leaft it makes them leap 
and flutter from one End of the Horizon to the other. 

_ Sometimes the Earth, like the Firmament, feems all 
flrew’d with Stars The female Glow-worms, that kept 
under Ground during the Day, then come out to enjoy the 
Air, and then the Fields fparkle with new Fires. They are 
deftitute of Wings to help them to look out for Company 3; 
but they are more fparkling than Diamonds, and their na- 
tural Brightnefs caufes them to be feen in the Dark * by the 
Males, who have received Wings to come to them, but 
have not, like them, the Prerogative of Beauty. 

Here, my dear Chevalier, methinks I hear you murmur ; 

very likely you reproach me with leaving the Heavens, 
again to crawl upon Earth, whither the Brightnefs of thofe 
Infects had recall’d me; but we have actually done with, 
and fhall no longer dwell upon, them. Let us return to 
our celeftial Fires, and efpecially to the magnificent Light, 
whofe Splendor is fo much fuperiour to that of others. The 
furprifing Variety of the Afpeëts of that Planet, while the 
others feem to be conftantly the fame, raifes a thoufand 
Queflions in the Spe€ator’s Mind, and gives Birth to many 
particular Reflexions. 


* The Chevalier Vallifneri, in his Work intitled, Saggio d’Iftoria 
Naturale, Vol. 2. Edit. fol. Pag. 419, recounts, That one of his 
Friends having in his Hand a Glow-worm without Wings, another 
that had Wings, but was not relucent, came into his Hard to meet 
the firft, which was the Female. There are feveral Sorts of Glow- 
worms, and fhining Beetles ; efpecially in America, There is one 
that wears a Sort of Lantern upon his Head, 
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Very few Days ago, the Moon appear d under the 
L\ Form of a Crefcent, a little before the Dawn of 
Day. Now I fee it under the fame Form at the Approach 
of Night, with this Difference only, that, in the Morn- 
ing, its Extremities or Horns look’d towards the We/, 
Whereas the Horns of. yonder Half-moon are extended 
and point towards the Ea/f. Three Days now are pafs’d 
fince the Moon has not fhew’d itfelf, either at the Ap- 
proach of the Sun, or after its fetting; What then was 
become of it? Whither did it retire? What was it that 
fcreen’d its Light from us? Had any one put out its 
Light? What Agent in Nature has the Charge of re- 
kindling that Lamp,-and of returning it to us in fo re- 
gular a Manner? Why will this luminous Crefcent, in 
four or five Days time, fo far widen as to fhew us the. 
quarter Part of a Sphere? How fhall this Light, by its 
fucceflive Increafe, in fomething lefs than a Fortnight, 
come to fhew mea Circle of Light fomewhat defective on 
the left Side, and at length a complete and regular Disk 
or round Figure, perfectly luminous? When the Light 
begins to appear on the Body of the Moon, it gets up on 
the Weflern Side; it gradually fpreads towards the op- 
pofite Side ; and infenfibly gains upon the whole Surface, 
Ts it a Fire conftantly increafing? But why does that : 

Light, 
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| Light, immediately after the Full-moon, begin to leave that 
very Side, on which it made its firft Appearance? It fhrinks 
towards the Weflern Edge of the Moon, and by-and-by 
| will be no more than a narrow Rim. That Rim afterwards 
dwindles down to a fmall Thread without Breadth, and at 
laft vanifhes entirely. What can be the Caufe of fo incon- 
fant a Light? 
__ The Caufe of fo many Phafes excites my Curiofity ; 
| but I find fo conftant a Regularity therein, that I fhould 
Rill be much better pleafed to know the Purpoie of fuch a 
Work, or the Ufefulnefs of this Oeconomy. I think J 
can guefs at the Aim and Caufe of it; nay, methinks I 
even perceive them both very diftin@tly, by making ufe of 
thefe Phenomena, which aie certain, in order afterwards 
to obtain the Knowledge of what is not fenfible to my 
Eyes. age 
in all the Eclipfes of the Sun, which I have had an op- 
portunity ef feeing, I remark’d, that.they always happen 
betiveen the laft Crefcent of one periodical Courfe cf the 
Moon, and the firft Phafis ef the New, that is, between 
‘the Time when the Moon is neareft to the Sun, and that 
when it begins to go off from it. All the Speétators, whom 
the fudden failing of the Light then drew together in Pla- 
toons, faw, in an uniform Manner, and fhew’d me, either 
in fill Water, or through a darken’d Glafs, a round and 
perfectly opake Body, which infenfibly flid before the Disk 
of the Sun, and either partly, or almoft wholly, intercept- 
ed the Light thereof. ‘This dark Body could be no other 
than that of the Moon, which on the foregoing Days had 
been obferved more and more to advance towards the Sun, 
and is found in one or two Days after to recede from it. 
The Moon, after having barr’d the Paflage of that Por- 
tion of the folar Rays, which direétly tended towards our 
Globe, appéar’d of the moft horrid and the deepeft Black ; 
whereby I underftand that it fhines only és it is lighted. 
The Side, which it turn’d towards us, being not able to re- 
ceive any Light from the Sun, had coniequently none to 
give us.. ‘The Moon, therefore, is but a mafly opake 
Globe, whofe Brightnef is only the Refult of a borrow’d 
Light ; it beats back towards us, or reficéts the Rays 
that fall on its Surface, and cannot pafsthrough it. This 
‘fart Truth once known, all the reft is unveil’d, and ny 
| this 
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this Help it becomes an eafy matter to fee the Order of its 
 Vicifhtudes, and the Reafon of its Phaïes. | 
At prefent let us not confider, whether 

The Motion of the Earth, by turning on its own Axis 
the Moon. before the celeftial Bodies, fhews them to 

us as though they were moving round us, 
or whether the Heaven, really turning, carries them along 
with itfelf from Eaft to Weft. Let us even fuppofe, that 
this daily Revolution of the Heavens is real, and for the 
prefent ftick to what our Eyes feem to teftify on that” 
Head. The Moon, which makes a Part of the whole Mafs 
of the Heavens, and is thereto fix’d, fhall of courfe be 
carried away from Eaft to Weft. We fhall fee it rife, af 
cend, go down, and at Jaft retire into that Half of the 
Heaven, which the Horizon hides from us. But from the 
Manner, in which it approaches to, and afterwards goes 
from the Sun, retiring always towards the Eaft, we are 
convinced that it has a Motion peculiar to itfelf, where- 
by it advances in a Way contrary to that of the Heavens. 
While a Ship is moving from Eaft to Weft, with the 
Stream of the River, the Sailor, who is borne away by the 
Ship, does neverthelefs freely walk from the Prow to the 
Stern, and from Weft to Eaft. A Fly placed on the 
Wheel, that lifts a Weight, is carried downwards from 
above by the Motion of the Wheel, but fhe can by her own 
Motion, gradually advance the contrary Way upwards from 
below. ) 

Every thing confirms us in the Notion, that the Moon 
has a peculiar Motion of itsown, whereby it turns round 
the Earth from Weft to Eaft. After it has been between 
us and the Sun, and then has retired from under that Star, 
it continues to retire ftill towards the Haft, and daily to 
change the Point of its rifing. In a Fortnight’s Time it 
will have reach’d the moft eaftern Part of the Horizon, 
when the Sun fhall be oblerved to fet ; it is then in Oppo- 
fition to that Star. In the Evening after the Sun is retired, 
it afcends our Horizon, and fets in the Morning very near 
the Time of Sun-rifing. If then it proceeds in making the: 
Circle it has begun round the Earth, half of which is al- 
ready finifh’d, it fhall vifibly go from its Point of Oppo- 
fition to the Sun. By little and little it fhall appear lefs re- © 
mote from it, and confequently be feen later than when it 
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was in Oppoñtion ; and it fhall at laft draw fo near that 
Star, that it fhall not be vifible till a,dittle before the rifing 
of the Sun. 2 
| If the perpetual Viciffitude and progref- 
five Retardings of the Moon, aie an evi- Its Phafes. 
dent Confequence of its Motion, the Va- 
riety of its Phafes is a no lefs fenfible Confequence of the 
fame. No one is ignorant, that a Globe enlighten’d by 
the Sun, or by any other luminous Body, can receive the 
immediate Light thereof on only one of its Halves.. The 
Light glances on the Extremities that terminate the en- 
lighten’d Half. It continues its Way direétly through the 
Air, without inclining towards the oppofite Half, which of 
Neceflity muft remain darken’d. When then the Globe 
of the Moon was in Conjunétion, thatis, between the Sun 
and us, it had its whole enlighten’d Half towards the for- 
mer, and the whole darken’d. Half towards us ; thus was 
it invilible, though not annihilated 3- fince no Obje& can 
be feen but by the Rays of Light that are refleéted from 
it. But if the Moon has retired from under the Sun, 
and is withdrawn fifteen or twenty Degrees eaftwards, 
then it is no longer the whole darken’d Half, which is 
turn’d towards us. A {mall Portion or Edge of the en- 
lighten’d Half begins then to look towards us. We there- 
fore fhall fee this luminous Edge on the right Side towards 
the Sun when but juft fet; or even before it fets, and the 
Extremities or Points of that Crefcent fhall be to the left, 
or looking caftward. When afterwards it is got to the 
quarter Part of its Courfe round the Earth, it gradually 
turns towards us its enlighten’d Part, and fhews us one 
Half of it. Now the enlighten’d Part of the Moon is ex- 
actly one Half of the fame. The Half of that Half can 
then be no more than one quarter Part of the whole 
Globe ; and that Quarter it.is, which we in: reality fee. 
As the Mcon retires from the Sun, and the Earth is nearly 
between them both, the Light covers a greater Space in 
that Part of the Moon, which looks towards us. When, 
at lait, the Oppofition fhall become entire, and our Globe 
fhall be directly, or almoft direétly, between the Sun and 
the Moon, the Light fhall fpread from one Border to the - 
other, and the Half turn’d towards us fhall be no other 
than the enlighten’d one. But the very next Day the en. 

: lighten’g 
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lighten’d Half fhall begin to get a little behind the Moon: 
with regard tous; the Half it turns towards us fhall no) 
then be exaétly and entirely vifible. The Light fhall gra: 
dually leave the weflern Part, and in the fame Proportion: 
extend itfelf to the Half that looks from the Earth, and 
the Extremities of the luminous Half fhall fucceflively paf 
over the whole anterior Disk on the left; till the Moon 
being again about to pafs between the Sun and the Earth; 
fhews, at laft, to her, no more than a {mall Border of 
that enlighien’d Half that isturn’d from our Eyes; and 
the Sun appearing in this Circumitance a little on the 
left-hand-part of the Moon, with regard to the Speétai 
tor, the Crefcent or “Border of Light muft needs ftretch 
forth it’s Horns on the Right, or towards the Weft. | 
This Theory is felf-evident; but fhould it require any 
new Proofs, they may be found in the Explication of the 
Particulars not yet examined. ees 
‘We have very often feen the Moon inan Eclipfe, and! 
cannot but have remark’d, that it never is fo, but when 
it is in Oppofition, that is, at the Full. This Phæno- 
menon is a neceflary Confequence of what we have juft 
oblerved. ‘The Moon may be in a perfeét Oppofition, 
and this will happen, if the Centre of the Moon, that of 
the Earth, and that of the Sun, are in, or nearly in, the 
fame Line. The Opacity of the Earth keeps the direct: 
Rays of Light from reaching the Moon; fhe then is in 
the Shadow, and totally eclipfed. But if the Centre of 
the Earth be fome Degrees diftant from that Line, which 
our Imagination may draw from the Sun to the Moon, 
when in Oppofition, the Shadow of the Earth fhall flant 
only over a Part of the lumious Half of the Moon, or 
may wholly mifs it. ? 
. | For a like Reafon, we conceive that 
be Time of the’ Moon, when in Conjunction, may 
the Eclipfe of kde dos ere eae ree 
The Sin, - have its Centre in, or ‘very near, a Line 
that pafles through the Centre of the 
Earth on one Side, and through that of 
the Sun on the other. In which Cafe it takes from the 
Barth the Light of the Sun, and either entirely eclipfs, 
or partly hides it from the Earth. But ‘the Moon, 
though in Oppofition, may be-diftant from the faid Line 
one Elaf of its Diameter or- more, and: then thé 
Interpofition 
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Interpoñtion of the lunar Globe caufes no fort of Alte- 
ration. ‘The very next Day fhe advances thirteen De- 
‘grees more towards the Eaft than the Sun. She fnifhes 
her Revolution in twenty-feven Days, but meets not the 
Sun at the fame Point where the left him after the fore- 
going Conjunction. Asthe Sun itfelf advances towards 
the Eaft in the-Space of one Year, as much as the Moen 
does in that of one Month, fhe overtakes and comes under 
it again not till after nine and twenty Days; but in her 
perpetual Revolutions her Courfe is varied in fuch a man- 
ner, that fhe very often paffes under the Sun without 
eclipfing it, and is frequently in Oppofition with it, with. 
out being darken’d by the Interpofition of the terreltriel 
Globe. : 

You, perhaps, will ask me, Whence _ Le 
is that faint Light, which overfpreads the an 
whole Body of the Moon during the firft Body of the 
and laft Days of its having the Form of .Moonduriig-the 
a Crefcent? This, as well as the Vicif Crefcenr, 
fitudes, Phafes, and Eclipfes, is no more 

than an Effect of the peculiar Motion of the Moon, and 
of its particular Situation at that Time. The Earth re. 
fleéts the Light of the Sun upon the Moon, ‘juft-as the 
Moon herfelf reflefts it upon the Earth. . When the 
Moon is in Conjunction, the Earth is in Oppofition with 
ïgardthereto. It then properly is Full-earth with regard 
to the Moon, and the Beams which the Earth cafts on the 
the Moon are fuch, that the Moon may tranfmit it ‘back 
to us by Reflexion. The whole Moon would then be 
viñble at the Approach of the Conjunction, did not the 
Sun, which is then in her Neighbourhood, and which 
drowns the Light of the Stars, wholly -abford that 
faint Light from the Earth reflected on the Globe of 
the Moon. This therefore cannot be feen, though there 
be no Interpofition of any opake Mais between it and 
our Eyes. When the Moon in Conjunction hides a Part 
of the Sun from us, what remains uncoverd has yet a 
Brightnef far fuperior to the dim Light, which the Fu'l 
of the Earth may then caft on the Moon. When th’s 
caufes a total Eclipfe of the Sun, as it then robs great 
Part of the Earth of all manner of Light, it confequently 
Shall receive none therefrom ; much tefsfhall it fend back 
44 OL, IV. C any 
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any to us. But when the Moon is a little withdrawn) 


from the Sun, and yet the Earth fill almoft in Oppofition,, 


the Light that pañles from the enrlighten’d Disk of the: 
Earth to the obfcure Surface of the Moon is there refleéted,, 
returns again to us though much weaken’d, and fhews: 
us the whole Body of the Moon, which not enly is; 
border d with a golden Crefcent, but alfo cover’d in every 
ether Part with a gentle Light, that diflinguifhes it from 
the Azure of the Heavens. 

The peculiar Motion of the Moon from Weft to Eañ, 
and the Variety of its Situations, are, as you fee, ful 
ficient to give us a very clear Idea of the ordinary Phæ- 
nomena. Now it would be delightful after that, to be 
able to foretel the Inflant when Eclipfes- would happen, 
and the Degree of Obfcuration ; to know the Difference 
of the Courfes of the Moon from one Month to another, 
and the Rules of its Returns to the fame Limits after a 
certain Number of Deviations. But let us not confufe 
the Order, which we have propofd to ourfelves; and re- 
fervirg this Geometrical Theory for another Place, let us 
fee what is the Defign of the Courfe and Phafes of 
the Moon; it being a Matter of far greater Concern 
to us, than the moft learned and moft exact Calcula- 


‘dons. 


If I ufe my Reafon ever fo little, I find in the Courfe 
of the Moon a Series of Caution and Cares, which have 
no other Object but the Conveniency , and Welfare of 
Man. ‘That Body, as mafly anddark as it is, with re- 
gard to the Earth, has been placed in a Point, and an 
Orb fo little diftant from it, that it alone throws a greater 
Quantity of Light upon us, than all the Stars together, 
though thefe be as many Suns.  Philo‘ophers {ome- 
times pity the common People, that know neither the 
Greatnefs of the Stars, or the Smallnefs of the Moon, - 
But fuch Philofophers as fhall only confider the abiolute: 
Magnitude of thofe Bodies, would really be lefs clear- 
fighted than the common People theméelves. For thefe 
prose in the Moon, not indeed its real Bulk, the 

nowledge whereof is of little Concern to us, but a Light 
fir uperior in Brightnefs to all the Stars; and from the 
Relations the Creator has put between that Planet and us, 
‘tt is evident that he had this good Effect in view. He 
‘ | | Gk a a 
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jhas removed the Stars fo very far from us, or keeps us 
|fo far from them, that the Night we ftand in need of can- 
snot be impaird by their Brightnefs; and he has fituated 
ithe Body of the Moon {fo near us, that it becomes a 
ymagnificent Glafs,, which returns: to vs in the Night a 
igreat Part of the Light of the Sun, which he had loft. 
"Tis true, the Motion of that Glafs thus fuccefsfully 
placed + all> round the Earth, has been mark’d out by 
[Eines that heighten or ee in a feeming Trregularity. 
{But thefe Wanderings and Deviations are limited, and by 
their Help the Moon is very feldom in an exact Oppo- 
lition, or in an exaét Conjunétion, that is, very feldom 
ideprived of all manner of Light by the Interpofition of 
jthofe Planets; whereas, had the Courfe of the Moon 
lbeen more uniform, we muft every Year have had as 
many Ecliples of the Moon as Oppoñtions, that is, 
jtwelve, and likewife twelve Eclipfes of the Sun at the 
\Conjunctions. But there are Favours fill more ftriking 
den thefe. 

If a Man has a Mind to fet out on a sig before 
Day. light, or to prolong his Courle till after Sun-fet, the 
\firft Quarter offers its Affiftance, and ferves him asa Guide 
limmediately after the Sun is retired. ‘The laft Quarter 
Hikewile does for his fake prevent by feveral Hours the 


Dawning of the Day. He may allo defer his Journey | 


to the time of the Full Moon, which affords him Days, 
jas it were, four and twenty Hours long, by lighting him 
‘without Interruption. By this Help he can either avoid 
ithe burning Heats of the Summer, or at his Pleafure 
fecurely difpatch fuch Bufinefs as muft not, for his Intereft, 
ibe trulted to Day-light. 

But would not a Night always clear have been more 
advantageous? God, indeed, makes almolt every where 
Heveral Ufefulneffes agree ropethers and the Fanny of his 
[Favours adds a new Value to their Excellency. The 
[Moon is not only defign’d to moderate the Melancholy 
of the Night, by a Light that lengthens out, or replaces 
that of the Sun. It is a true Satell ite, fix’d fait near 
(Man’s Palace, and charged with fugceflively fllir g feveral 
Pofts, and with giving ne in every one ‘of th cie, fome 
mew Advice, or a new Signel. The Sun was appoi inted 
to regulate the Order of raral Works by the ie 
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ofa Year. But the Moon, by making a like Revolution}| 
round us in twenty-nine Days, and regularly changing itsil 
Figure at the four Quarters of its Courte, was defign’d|| 
to rule civil Order, and the common Affairs of Mankind.. 
Et -offeré to all the Nationsi6f the Barch a Watch: -light, , 
which takes every feven Days a Form entirely new, and. 
Beets them all with convenient Divifions, with Periods: 
regular, fhort and fit to determine the Beginning and the: 
End of minute periodical Affairs. ‘Therefore the Hebrews, , 
the Greeks, the Romans, and all the Antients in general, 
ufed to aflemble at the time of the New Moon, to dif- 
charge the Duties of Piety and ‘Gratitude whatever 
might be of Concern to them during the new Month, 

was proclaim’d to them on that Day. They met again 
at the Full-Moon, and the two Quarters were a couple of 
other Terms very eafy to be pointed out, Nay, even to 
this Day, the Turks, the Arabians, the Moors, feveral 
Americans, and many other Nations, refer the whole Or- 
der and Oeconomy of their Calendar, to the Renewals 
and other Phafes of the Moon. Our being lefs attentive 
to it than they, does not prevent its being {till as fervice- 
able tous. ‘The exaétand convenient Calculations, which 
many learned Aftronomers furnifh us with, free us from 
all manner of Care and Infpection that way. But their 
Calendars and Ephemerides that direét all our Affairs, are 
themielves govern’d by Obfervations of the Courie of the 
Moon. ‘They are beforehand adapted, proportion’d, and 
reduced to the Advices, which this watchful Satellite will 
wever fail to give us, till He, who for our fake order’d it 
to itand Centry, fhall think fit to change its Funétions 
ot tne State of Man, in whole Service he had originally 
£x'd it. 
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A, Faint Light begins to whiten our Horizon, and we 
already fee Day a good while before the Sun, that 
pufhes the Light towards us, is arrived atthe Border of 
jthat Half of the Heaven, which flands open before us. 
This Order of Nature has fomething furprizing to us; 
ifor we fee the Light no otherwife than by the Rays that 
reach our Eyes. Now the Sun being as yet in that Part 
10f the Heaven, which is hidden ee us, and behind the 
jother Half of the Earth, cannot, it feems, fend any of 
lits Rays direétly to us. Doubtlefs, it can make feverai 
1of them glance upon the Extremities of the Lands that 
jterminate our, Sight. But thele Rays preceed farther into 
jthe Heavens. If in thofe Spaces, which they go through, 
jthey meet with any maffy Body like that of the Moon, 
jor any other Planet, they fhall be reflected as in a Glak, 
sand a Part of thefe Rays fhall be fent back to us ; but for 
‘want of a Surface, or of a denfe Body capable of re- 
(fedting them, they will pafs on, and be all of them lof, 
C3 with 
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with regard to us. Is there in Nature any particular 
Body defign’d to do us that Service? Iffo, fure the Ar- 
tifice and Mechanilfin of it will be the greater, becaufe it: 
ferves us without being perceived, and the Ufefulnefs of 
it be the more worthy. our Gratitude, becaufe this Caution 
was taken for our fake alone.. 

Here you may recal, Sir, what we: 


Fa Es on. formerly. have remark’d of the At 
aire A/ s re 3 : 
the Ai. ve mofphee, or that Maf of rarifed Wa- 


ter, and the grofs- Air, wherewith God. 
has enveloped the whole Earth. Nor 
are you ignorant, thatthe Columnof Air, which keeps 
Mercury up to the Height of 27 Inches. 
Keills Afron. at the Foot of a Mountain, fuffers it to 
AE lower till it is but 25, 24 and 23 Inches,. 
‘Boreal. Sett.2, or-even lefs, as we draw nearer the Top 
of that Mountain. Whereby it appears, 
that the Preffure leflens in proportion as the faid. Column 
fhorters.; and by. judging of the Relation that is between 
27 Inches, and three Quariers of a League, (by which 
Quantity the Height of the Atmo’phere is diminifh’d at 
the Top of our higheft Moüntaïn:} it Has been found by. 
the plaineft Calculations, that the Height. of the At 
mofphere may be about twenty League. . They 
conjecture, however, after feveral Experiments, that this. 
Body may be incomparably higher and more extenfive 
than itis commonly faid to be; and they have befides un- 
queluonable Proofs, that it varies according to the feveral. 
Degrees of Heat, Cold, Wind, Agitation, or Repofe,. 
that are felt fenfibly in it. It is in the valt Refervoir of 
rarived Waters, of compreflible Air, of attenuated Oil, 
of volatile Sals, and of other Elements wifely mix’d 
together, that ive formerly found the Origin of the per- 
petual Courfe of Fountains, the Principle of the Nutrition 
of Animals and Plants, the Source of Smells and Savours, 
and many other things of no lefs Importance. All thefe 
different Bodies, which are tofs’d about in the Atmofphere, 
ate.now no longer the Subject of our Speculations. The 
nechanical Frame itfelf of the Air mutt be our Study, if 
we havea Mind to underfand with any Exaétnels, not 
only the Birth and Progrefs of Crepulcles, but even the 
Jofty Order of all Nature. 
| The 
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The Atmo’phere is framed and difpofed over our Heads: 

| in fuch a manner, that, notwithftanding itsextenfive Mats, . 

it faffersus to fee the Stars, that fhineat animmenfe Di- 

| ftance from it ; and, in fpite of i’s Tranfparency, bends 

| and gathers for us -an infinite multitude of Rays, of which: 
| we fhould be deprived without it. 

_ Any Ray or Portion of Light, that falls direétly and, 
perpendicularly on the Atmofphere, enters it without any’ 
| Obitacle, and through it defcends on the Earth in one and: 
“the fame Line. Butof all the Rays that fall upon it with: 
greater or lefs Obliquity, fome are admitted into, and fome 

are removed from it. When the Sunis as yet more than 
eighteen Degrees diftant from the. Line, which our Hort 
zon defcribes in the Heaven, then all the Rays offer them- 
felves fo obliquely to the Atmofphere, that inftead of en- 
tering it they flant afide, and are loft in the immenfe Ex. 
tent of the Heavens; like that piece of Slate or Tile, which 
a-Child flings floping on a River, and which falling very 
obliquely on the Surface of the Water, docs but skim or 
graze upon it, bounds and rifés-again, and then repeats 
the fame thing more faintly, yielding at the fame time 
both to the oblique [mpreflion or Impulfe it has received, 
and to the Weight that forces it downwards. 

* But when the Sun comes to the eighteenth Degres flom 

Fe Limits of the Horizon, this is very near the Point= 
Ere the Atmofphere begins to admit the Rays that ftrike 
it (1 fay, very near, becaufe that Point often varies) the 
Atmofphere rifes or finks according as it is dilated or de- 
prefsd. When rarified by Heat, it is higher. ‘Then the 
Sun, even before it reaches the eighteenth Degree from 
our Situation, may meet it under that Degree of Obiiquity, 
where tranfparent Bodies have been appointed to admit the 
Light. On the contrary, when Cold has deprefsd the 
Maf thereof, as it is then flatted and lower, the Sun, 
when at eighteen Degrees Diftance from our Horizon, is 
full below the neceflary Degree of Obliquity, and it’s 
Rays {till glance on the Atmol (phere, ae of being ad- 
mitted therein. 

In vain fhould we here examine into the Reafon why a 
Ray is not admitted into a tran‘parent Surface, unle’s it 
makes an Angle of a certain Mealure with it.  Itisenough | 
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for us to fee the matter of Fact, together with the Ad- 
vantages refulting from that Oeconomy. On this Particu- | 
lar, as well as on any other, we may affirm, that Nature | 
has hot, by adjuiting itfelf, added Beauty to the Al- 
mighty’s Work ; but rather, that from God’s immediate 
. Intention of procuring that Beauty, Order fprung with the 
whole Frame of Nature. a 

When the Rays offer themfelves under the Degree ap- 
pointed to enter the Atmofphere, they not only are ad- 
mitted into it, but are alfo bent and refraéted therein. In 
the firft Place, they are bent and lower’d more than they 
would have been in following the Direétion, in which they 
enter’d the fame. It is an invariable Law of Nature, that. 
when a Ray of Light obliquely pafies from one tranfpa- 
rent Body or Medium into a thicker, as from the Air in- 
to the Water, it does not follow the fame oblique Line in 
is Way through it, but bends and becomes fomewhat 
more convergent. We fhall examine the Rules of this 
Cone is) in it’s proper Place; we, for the prefent,. 
aim only at knowing the Ufe and Effects thereof. 

All the oblique Rays that pafs from the Heaven, and 
from the lighter into the thicker Part of the Atmofphere, 
do not follow their frit Di.e€tion, but are bent therein 3 
which. Bending brings them. out of their frft Direétion. 
This begins to brighten our Heaven long before the Arri- 
val of the Sun. 

But in order to regulate the Occonamg 

"he Reflexion Of the Crepuicles, it is not enough that 
ofthe Light. the Atmofphere bends and drives towards. 
us a vaft Number of Rays, that would 

not have reach’d hither, following the Courle of their 
firt Direction. It mutt, befides, "continually reflect the 
greater Part of thele Rays; for, really, they are not all 
pufh’d towards us. The moft numerous are thole that go 
through, and ftrike the very Bottom of the grois Air, — 
which furrounds us, whence they are brought again, ox 
refleéted on all the Objects about us. This Operation, 
which by the Bending or Refraction of the Rays caufes - 
the Dawn of Day, Hkewile produces. it’s Continuation 
and principal Beauty, even when the Sun is in its great- 
eft Degree of Elevation, and cafts on us all its Heat. 
The Earth, that receives thefe Rays, beats them back on 
| al} 
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jall Sides; they afcend again into the Atmofpliere, which 
jonce more returns us the moft part of them. ‘Thus does 
Hit make them doubly ufeful. ‘Thus it maintains round us 
i that Heat, which is the Soulof Nature, and | that Splendor, 
! which i is the Beauty thereof. 

It evidently increafes the Heat, fince 
it gathers together a numberlefs Quantity The Atmof- 
of Rays, the greater or lefler Union pe Fe 
whereof is the Meafure of Heat and Cold, sin Mr où 
“Thus the Atmofphere becomes to Man 
-acurious Cover, which, without making him fenfible of 
‘any manner of Weight, preferves all round him that 
vivifying Heat, always apt to vanifh, were it not as con- 
_flantly confined. | : 
The Atmofphere does at the fame . 
time caufe and maintain round us that It isthe Cau 
brisk and univerfal Light, which lays our. of Splendor. 
whole Habitation before our Eyes, and 
which, though it be a neceflary Confequence of the 
ce of the Sun on the Atmofphere, yet is the 
Work of the latter, rather than the Produ€tion of the 
Sun itfelf. You certainly will look on this as a Paradox. 
How! you will fay; if it is properly the Atmofphere 
that produces the Day, by colleéting for us the Light, 
which the Sun cafts thereon; let us for a Moment fuppofe 
the Atmofphere to be deftroy’d 3 in this Cafe we might 
fee the Sun without having Day. It then fhall no longer 
be the Father of Light? : 
. admit your Suppofition. Let the Atmofphere be no 
more, and the Earth lie naked under the Sun. 
_ Firft, The rifing of that Star has not been preceded by 
any Crepuicle. It has not been ufher’d in by the Aurora, 
there being nothing to refleét towards us the leaft of it’s 
oblique Rays. The intenfelt Darknefs covers us to the 
very Moment, of its Rifing. It fuddenly breaks out 
from under the Horizon, few? iselt Gollas it fhall appear 
towards the middle of it’s Courfe, and will not in the 
-leaft change it's Appearance to the Inftant of it’s fetting, 
which fhall be equally tenebrous and Poe with re: 
gard to us, as the Middle of the darkelt Night. ‘The 
Sun, “tis true, ftrikes our Eyes with a live ely Brightnefs; 
but under the Suppofition of the Atmofphere’s being 
r CS annihilated, 
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annihilated, it is like a clear Fire, which we fhould fee | 
during the Night in the midft of a fpacious Field. It 
is Day light if you will; for we fee the Sun and the ad- | 
jacent Objeéts round us. But the Rays, that fall on fuch 
Lands as are a little remote, are for ever loft in the valt | 
Expanie of the Heavens. 'Thefe Lands are not perceived, _ 
and the Night ftill continues, notwithftanding the Fire of | 
this bright and brilliant Star. For inftead of the white 
"Tint, or Colour, which characterizes the Day, and unveils 
whole Nature by brightening the Azure of the Heavens, | 
and colouring all the Horizon ; we fee nothing but a 
black Deep, an Abyf of Darknefs, wherein the Rays of: 
the Sun meet with nothing that can reflect them to us. . 
?Tis true, the Number of the Objects fhall feem to be- 
augmented in the Heaven, and the Stars fhall be feen as 
well as the Sun. But this is a new Demonftration, that: 
there is no Day to be had without the Atmofphere ; fince - 
it is that alone, which, by multiplying the Reflexions,. 
ftrengthens the Light of the Sun fo far as to make-it 
drown that of the Stars. The Sun then mounts, if you~ 
will, over our Heads ; but for want of an Atmofphere it: 
fhall always be Night, and the Difference: between that. 
Night and ours would confift in this, that-the Juminous.… 
Bodies, which light it now, roll upon a pleafing and : 
delightful Azure ; whereas, in the other Cafe, they would : 
feem to. be faflen’d on a difmal mourning Carpet. 
You, perhaps, will be at a Lofs toconceive, how the = 
- Deftruction..of che Atmofphere carries with it the Lofs of : 
that fine Azure, that adorns the Heaven, and delights the - 
Earth. But you. will eafily frame a juft Notion of it to. 
yourlelf; if you da but recall what a prodigious Quantity . 
of rarified Water is: raifed on high, and buoy’d' up from — 
the higheft Part of sthe.Atmofphere down to us. ‘There : 
never is a Greater Quantity of ‘it colleéted there, than in . 
the fineit Summer Days,: when there are no Clouds, or« 
any Vapours to be feen. Thus, though thefe Waters, . 
higher than the Region of the Clouds, efcape our Senfes,.. 
your own Realon points out their Exiftence to you, and : 
the. Operations of Nature convince you of the fame, in : 
Concert with the Legiflator of the Hebrews, who «had : 
been inform’d of that Divifion by the Author of Nature. 
himiclf.. It. is among thefe Gatherings of Light and : 
SRE = oe AR ANT “" * rrieds 


Of the Azure of the HEAVEN. 35 
garified Waters always fufpended over our Heads, that all 
the Rays of Light reflected from the Surface of the Land 
do meet. The Atmofphere again fends them back to us 
from all Parts. This vaft Mais of rarified Waters, which 
furround us, being a fimple and uniform Body in its 
whole Extent, the Colour thereof is always fimple, and : 
| conflantly the fame. We fhall- afierwards fee, and in it’s 
proper Place, that thefe Rays of all kinds that are fent 
back by the Atmofphere form the white Colour by their 
Union. We fhall fee likewife, that the immenfe Spaces : 
reaching from us to the Stars, not refleéting towards us 
ny manner of Light, muft needs appear black to our 
Byes. The blewifh colour is what God has given ta 
Water, whether condenfed or rarified. The Atmofphere, - 
therefore, mult be of an azure Colour ; and this ‘Azure is 
fometimes lighter, in Proportion to the Quantity of Rays, : 
which enter the Atmofphere and are there reflected ; fome- 
times deeper, when the Abfence of the Crepufcle heightens 
the Blue of the Atmofphere, by means of the Black, which : 
follows it immediately. ee | 

How ! Thofe azure arch’d Skies, which we confounded : 
with the ftarry Heaven, fhall they be nothing more than : 
a«little Air and Water? What we took for the Heaven, — 
fhall only be a Cover wrapt very clofe round the Earth ! ° 
Even fo. It is indeed nothing elfe; and this again is a 
new Marvel, that requires fomething more than a baie * 
Admiration. It is the completeft Demonitration of our 
being the Objects of the tenderelt Affection of the Creator, - 
‘Tis true, a few {mall Bubbles of Air and Water are of : 
themfelves ‘Things very infignificant. But that Hand, . 
Which had with fo much Art and Caution placed them : 
over our Heads, has done it merely that his Sun and : 
Stars might not be render’d ufelefs to us. He imbellifhes | 
and enriches whatever he pleafes, and thefe Drops of: 
Water and Air become in his Hands an inexhauftible ~ 
Source of Bleflings and Giory. He fetches out of them : 
thofe Twilights, which fo ufefully prepare our Eyes fr : 
the receiving of a flronger Light. He fetches oùt of ' 
them the Brightnefs of the Aurora; from them he draws : 
the Splendor of the Day, which the Sun of itielf could \ 
never procure us. He makes them. contribute to the In- - 
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creafe and Prefervation of the Heat, which nourifhes ail 
that breathes. Of them he makes a bright Arch, that 
enchants the Sightof Man on all Sides, and becomes the 
Cieling of his Habitation. God might have made that 
Arch darker, or even black. But the Black is a fad and 
difmal Colour, that would have thrown whole Nature, 
perhaps, into the deepeft Melancholy. The Red and 
White were as little proper for it, fince their exceflive 
Brightnefs would have offended every Eye. The Yellow 
is referved forthe Aurora. Befides, a whole Arch of that 
Colour would not have been fufficiently diftinguifh’d from 
the Stars that were to be feen through it. The Green, 
asit is very fympathetic and pleafing to our Eyes, would, 
indeed, have produced all the neceflary Embellifhments.. 
But it is with that lovely Colour that God has adorn’d 
our Abode. It is the Carpet he has fpread under our Feet. 
"The Blue, without any Sadnefs or Hardnefs in it, has the 
additional Merit of cutting open, and fetting off, the 
Colour of all the Stars. . 
The Workmanfhip of that Arch is fuch, that though 
# limits our Sight by ivs Thicknefs, yet it is tranfparent 
enough to let us extend our Sight as far as the Stars. 
Though it is fo very near us, yet it feemsto make but 
one Body with the Stars, that are at an inconceivable Di- 
flance fromit. It becomes to us the Bond of the moft 
disjoin’d Pieces. I then fhall ask all fincere Hearts, Why | 
has God fpread this Atmofphere round us? A falfe Philo- 
fopher will take it for the Sediment of fome Vortex, and 
think he has hit it very right. Piety, mere penetrating, : 
fees therein what ftrikes the Eyes of all; I mean, an 
evident and palpable Intention to eftablifh Man in the 
Pofieflion of Nature, and to prefent him with an Oeconomy 
and a World defign’d for him alone, fince he is the only 
Spectator of it. | 
I cannot take my Eyes from this luminous Arch, which | 
affects me lefs by it’s Magnificence, than by the Bleflings 
it procures me, and by that innumerable Series of Pre- 
cauuons that have been taken for my fake. But while I 
follow the Order of the Thoughts, which the firit Dawn- 
ings of the Day might raife, I perceive the Beginning 
af the Aurora Let us not give ourfelves over to the 
Pleafure © 
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Pleafure of examining this new Decoration, before we 


have taken Notice of the chief Benefit of the Twilight. 
The Defign of this was, no doubt, to prolong the Day; 


that Man might alfo prolong his Work and Travels, and at 


the fame Time not to bring Day-light upon him, before his 
Eyes were prepared for it; nor the Dark, before he was 


forewarn’d of it. 


But the Crepufcles vary from one End of the Year to 
the other, and they are far greater towards the Poles, than 
in the Torrid Zone. Is there then the fame Artifice and 


Utility in the Variations of the Crepufcle, as in the Caufe 
that produces it ? 


The Inhabitants of the Torrid Zone fee the Sun afcend- 
ing perpendicularly their Horizon, and going down in the 
fame Direction into the Under-hemifphere. Whence it 
happens, that the Sun comes very foon to be eighteen De. 
grees below the Horizon, and leaves them in the darkeft 
Night. On the contrary, as it cafts its Rays obliquely to- 
wards the Poles, and goes not very far below the Horizon 
of thofe, who are near them ; it thence happens, that their 
Nights, though very long, are always accompanied with 
Crepufcles, and are in a Manner luminous. The deep 


“Gloom of the Night again brings with it a comfortable 


Coolnefs to the Inhabitants of the Torrid Zone, whofe Spi« 
rits the exceflive Heat of the Day has entirely exhautt. 
ed. The Remains of an almoft continual Light are ex- 
tremely precious to the People neighbouring on the Poles, 
and free them from a Darknefs, that would render their 
Life unhappy. It is a Bleffing to the former, to have at- 
mott no Crepufcle at all, and it is no lefs agreeable to the 
latter, that they have an Aurora, which 1s fcarce ever inter- 


yupted., -.+ 


As for us, who are placed nearly equally diftant from 
the Inhabitants of the torrid, and thofe of the cold Zones, 
we, by Experience, have fuch Crepulcles, as diminifh 
in Proportion to the fhortening of the Days, and increafe 
nearly in Proportion to their lengthening. At firft Sight, 
this, Oeconomy feems grievous to us, and one might be 
apt to think, that as we can do without Light very well, 
when Nights are very fhort ; we, on the contrary, fhould 
be very giad of a fine Crepufcle, when they are very 
long. But nothing would be worfe managed than the 

Govern- 
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Government of the World, were it wholly left to the» 
Conduét and the Reafon of Man; and nothing can te: | 
better contrived than what God has eftablifh’d, even when. | 
it feems contrary to our Notions. Of this you may judge | 
by the Oeconomy of the Crepufcles, of which we might 
bé inclined to‘complain. . 

Nights become longer, and the Darknefs deeper, after» 
Man has gather’d in all his Harvefts. Then the Earth, no. 
lefs than he that til's-it, wants to také its Reft ; Winter. 
comes to refrefh them both, and to. make them recover, 
during the Time.of Inaction, the Strength neceflary, ere 
long, to begin Labour a-new:. Night may lengthen with- 
out any dangerous. Confequence, when the Husbandman is — 
unemploy’d, as is Nature itfelf . What would Crepufcles - 
be good for, while Man is at Reft? 

But Night will graduaily gather up its Veil, and yield : 
Man new Degrees of Light, as the Neceflity a working 
fhall brirg on the Neeeflity of being lighted. During the 
Summer Night, for the Sake of Man’s Works, continues * 
to lengthen out the Crepufcle for his U'e, even when it 
has begun to lengthen itlelf out by a -fenfible Diminution 
of the Days. When the great Heat thal! follicit Man to : 
eut down the Grafs, or the Corn, it has brought to per- 
fect Maturity, Night then, left he: fhould be deftrey’d by: 
the Heat of a burning Sun, invites him to put off a great 
Part of his Toil to the Time when fhe comes to cool : 
him. ‘To gratify him, fhe becomes an almoft perpeiual . 
Aurora. In the Summer-feafon, a faint Light, more or: 
lefs confiderable, conftantly chears the Horizon towards 
the arn between the Weft and the North, and be- 
tween the North and the Eaft towards Morning. Man : 
fees diflin¢étly what comes under. his Sickle or Scythe, and * 
the Mildnefs of the Air :allows him to cut his Harvett : 
down without fweating.. The Summer, which ‘renders his 
Travels more eafy and convenient to him, and facilitates - 
the Fifhing and ‘Tradeof the North, accommodates ‘itlelf 
to all his Wants,:and kindly lights all his noéturnal Ope- 
rations, at the very ‘Time when the Reit he takes, during : 
the Heats of the Day, rendeis*his Night-watches necel- 
Sarvs’ 

tee, my dear Chevalier, I would fain ask you, among : 
all the Methods one may follow in dtudying the Oeconomy : 

of . 
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of Crepuicles, pray, which would you give the Preference 
to? I, for certain, blame none of them ; but I may be al- 
low’d to try your Judgment. The Order of Crepufcles 
may be ftudied after the Method of the Philofopher, or. 
after that of the Ploughman. The former calculates the 
Difference of the crepufcular Light from Day to Day, and 
| his Work maybe fo exaët as to procure him general Ap-. 
plaufe. The Husbandman is not fo learned ; but at thofe _ 
: Hours, when he is at leifure from his Work, he fometimes-: 
refleéts upon the: Heat that ripens his Harveit, during the - 
|: Day, and onthat gentle Light, which comes to affift him . 
to cut it down during the Night. He. is: concern’d at fee- 
ing the Coolnefs concurring with the Light, to forward his 
Labour... He perceives God’s Intention in this beautiful - 
Oeconomy, and renders him . therefore. Thanks and. 
Praife. Both thefe argue and philofophife after their own 
Manner. But if the firft has look’d upon the Atmofphere, | 
. wherein the Crepulcle is produced, only as a dufty Mas of 
Matter, which Gravity has colleéted round the Planet; if 
he has neither difcern’d or adored. the Hand that rules and 
infures Light to Man, by lodging him in the Concavity of 
an Atmofphere ; -pray, which of. our two Philefopheis do : 
you prefer? Which, do you:think, argues beit? : You, no . 
doubt, have a Value for Calculations and Exaétnefs ; but I . 
am.fure you will declare for the Philofophy of the Mind. . 
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EAVEN and Earth change. Every Mo- 

ment brings with it fomething new. ‘That Circle, 
which cleard up and whiten’d the Azure of the Firma- 
ment towards the Eaft, now widens and rifes upwards, 
The Objects, which we had much ado to perceive, being 
now to be clearly diftinguifh’d. It is Day-light im 
fhort, and the Crepufcle is at laft fucceeded by the. 
Aurora. 

* Poets, who know no better Method of pleafing 
than that of making lively Pictures of Things, have given 
us the pleafanteft Defcriptions of the Aurora. They 
make her the Daughter of the Air, and ftile her the 
Forerunner of the Day. In this Quality fhe is charged 
with the Cuftody of the Gates of the Eaft, and it is the, » 
who, at the appointed Time, comes to open them with 
her rofy Fingers. She fends before her the Zephyrs, to 
fcatter gloomy Vapours, and to purify the thicken’d Air. 
Wherever fhe appears, fhe enlivens the Verdure, makes 
Flowers grow under her Steps, and with News of the 
coming Day, fpreads Beauty and Joy all over the Uni- 


verfe. 
Thele 
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Thefe poetical Fancies have fomething in them very 
igreeable, but the fabulous Strokes, with which Truth is 
plended therein, are nothing but a Paint that disfigures 
t and impairs its Beauty. Let us then leave the poetical, 
and confider the natural Aurora. This, indeed, is fo 
majeftical and fo bright, that it wants no borrowed Help, 
pr Decorations,. to be infinitely pleañng. 

- Aurora, with regard to us, is a Creation entirely new, 
and every whit as generoufly gratuitous as the firft Creation 
was. Itis wholly new, fincethe Aurora makes Heaven 
and Earth rife out of that profound Darknefs, which 
took from us the Sight and Ufe of them, as if they were 
momore. It may even be faid without derogating from 
the exaét Truth, that the Birth of Light is finer and 
more magnificent at prefent, than it was at the firft Mo- 
ment of its Creation. There were then no Speétators, 
mor any Objects to be enlightened. ‘The Earth, ’tis true, 
twas already made. God had formed the feveral Parts of 
‘Matter ; he had with Oeconomy fpread the various Strata 
wor Layers, and prepared all the Organs thereof. But the 
‘Animals, the Plants, and all the Works wherewith it was 
to be cover’d and adorn’d, were not as yet upon it. 
"They appear’d thereon but fucceffively, and within the 
‘Compais of feveral Days, as God was pleafed to regulate 
their Being, and affign them their refpective Places. The 
Waters of the Atmofphere had not yet been raifed on high, 
and thofe of the Sea not yet collected and confined within 
the lower Places wherein they now fojourn. Thefe Wa- 
‘ters cover’d the whole Earth, In fhort, it was as yet 
without either Order or Beauty. But now, when the 
‘Dawning of the Day fcatters the Darkne/s, it opens to 
our Sight an Earth ftrew’d with Bleffings, and embelifh’d 
for our Sakes with the moft coftly Attire. It unveils 
every Thing toour Eyes. It fhews the Mourtains, 
(with the fpacious Woods wherewith they are crown’d. 
‘It offers to our View the lefler Hills, with the Vines, 
‘that are like T'apeltry upon them; the Fields, with the 
‘Crops that cover them; the Meadows with the Rivers 
‘that water them. It draws the Curtain from over whole 
| Cities and Towns. It brings out of Darknefs the Domes 
and Pyramids of Temples, the magnificent Caftles a 

the 
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the Great, and the Abodes of the People difperfed alk: 
over the Plain. 

All the Treafares were loft tous, fo long as the Night. 
made them of no Ule. It feem’d to rob us of them, or. 
to annihilate them ; and as we have no Title to the Day 
that reflores them tous, the Return of the Aurora is of 
courfe a Favour, not only as new and as magnificent, but 
likewife as litile de! erved, and as greatly bountiful, as was: 
the Favour of Creation, 

God, it is true, creates mo new Beings in the at 
World ; and in that Senfe he is, indeed, enter’d into his 
Reft, But as nothing began to exift but becaufe he was 
pleafed it fhould be ;.and as every Thing would ceafe to 
be‘and to aét, fhould he ceafeto will their Duration,.. 
Motion, and periodical Return.*; he atts as much at 
every Inflant for the Prefervation of the Univerfe, as he: 
did at the firft Moment of it’s Creation. He then began - 
to will that it fhould, and he continues to will that it~ 
may, fubfift. Therefore each new Day is as . franks. 
fire as gratuitous a Gift from Him, as was the firlt of all 

a 

cie People will, perhaps, argue: thas, Why have you» 
here Reccurfe to the Will of God, when your only. 
Bufinefs is to follow the Order of Nature ? It isa wrong. 
way of reafoning, to look for Intentions, and to fuppote- 
any particular Gifts inthe Return of the Aurora. It is 
nothing more than the Beginning.of-a new Revolution of: 
our Vortex, and a mere and plain Confequence of the 
Laws of Motion ; it is, indeed, an immediate Effect of. 
the Motion, or of the Revolution of.the World. But- 
there may be fome. Danger in the Manner,_in: which. 
Naturalifts fpeak of Motion to fuch as liften to them. 
They give young Folks an Opportunity of miftaking, 
and of making Motion or Nature an Idol, which they. 
place in the Room of God, and to which they attribute - 
every Thing, as to its neceflary Caufe: « Whence ite) 
happens, that whilethey think themfelves to know Na- 
ture.better than the reft ef Men, they really know neither 
God nor. his. Works, and become Idolaters inftead.. of, 
{peaking Senic. And. really, what are Motion and, the .! 

| Laws-s 
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| Baws of Impulfe ? Motion is evidently nothing but the 
| Body moved or difplaced. The Strength of Motion, 
‘and the Duration of Motion are nothing but the con- 
iftant Order and Oeconomy, which God has prefcribed 
to himfelf, and according to which, he regularly continues 
to preferve and difpole of every Thing. The Laws of 
the clafhing of Bodies one with another, or thofe of Per- 
‘euflion, are the fame with the Decrees, by which God has 
regulated thefe C'afhings. The Velocities of Tranfporta- 
tion are nothing but the Execution of his Sovereign 
Order. In fhort, the moving Force, the Nature of which 
Philofophers are fo much at a Lofs how to determine, is 
in reality nothing but the Aétion of God, differently 
applied or diftributed with Oeconomy and Defign. A 
Body moved continues it’s Motion in a ftraight Line, till 
ft meets another Body. Not that, after having traverfed 
the Space of one Foot, it has acquired any real Force, to 
go through a fecond ; but becaule that Continuity of Tranf 
‘portation, and the Alterations that happen in the Clafhing 
or Percuflion, are Confequences of the Scheme whereby 
Nature is ruled ; and this Order fubfifts, becaufe God is 
faithful in the Execution of his Plan. But as he follows 
it with an entire Liberty, there is no manner of Neceflity, 
that Night fhould be fuceeeded by the Aurora, or this 
be fucceeded by the Sun, whofe Arrival it foretels. 1 fhould 
then argue with as much Stupidity as Ingratitude, fhould 
I go no farther than obferving in the Aurora the four 
and twentieth Part of a. daily Revolution, inftead of 
adoring in it that free, efficacious, and  perfevering 
gracious Will, that frees us again from Night and 
Darknels, in reviving the Light for our fake, and~ which, 
with the Day, renews the Service of all Creatures, for 
us, 
To this Favour of the renewing of the World, the 
Aurora adds another not far inferior. It makes Man him- 
felf revive, in raifing him from Sleep; which to him 
isa fort of Death. The Morning, reftores him tothe, Ufe 
of his Underftanding, his Arms, and his Talents, whereof 
Slecp. had entirely robbed him. It warns him of the Time 
when he is to return tohis Work. ‘This Office would 
not make Auroraagreeable, were working a mere T rouble, 
But as itis the neceflary Exercife of Virtue, it is oo 
| | Wlle 


Aq DIALOGUE. Vv, 


wife the Source of true Happinef. The Aurora comes 
on, without any Variation, or giving any Quarter, to 
declare the Hour of Labour. It lays Man under Con- 
ftraint for his own Service. It comes to ftrike vigoroufly 
on his Eyes. It has already taken the Care to make all 
his Servants get up. He whofe Charge it.is to wake. the 
reft, has faithfully told them beforehand, their Mafter 
was ready to fet out; and left Man fhould find them 
afleep at the Hour of his waking, the Cock has feveral — 
times repeated his Summons; all in fhort moves according 
to Order. The reft of the Birds are in the Fields before 
Man. They fill the Air with a thoufand and a thoufand 
pleafing Notes that reach his Ears, and gently finifh his 
waking. ‘The Beafts of Burden and Cattle wait only for 
his Orders, and make themfelves ready to move on the 
firft Signal. Man at laft leaves his Bed and Houle, and alk 
attend him. For, in all the Villages within my Sight, I fee 
Husbandmen follow’d by their Horfes; Travellers on 
Foot, in Coaches, or on Horfeback ; Shepherds at the 
head of their Flocks, and Workmen loaded with. their 
Tools. The Roads, Bridges, Ports, Markets, and all 
publick Places, begin to fwarm with People. All 
Mankind arein Aétion. ‘The Aurora has denounced the 
Hour of working. It is fhe that caufes this univerfal 
Motion. | 
But when I fee Man fet out for his 
The retiring of Work, with all the Animals that ferve 
wild Beatts. him, Iam amazed to fee fome that chufe 
that very Moment to retire to their 
Abodes, and which go to Reft, or hide themfelves, in- 
flead of enjoying the Charms of broad Day-light. I 
den’t mean thofe melancholly Birds, who are fcared by 
the Light, but I mean a great Number of Animals, which 
are no Enemies to it. If I take my Eyes from the 
Plains, to obferve what pañles at the Entrance of the 
Woods, I fee here Rabbets retiring ;. then Welves or 
Foxes; in another Place Harts and Hinds, follow’d by 
their Fawns; in fome other Place wild Boars, attended. 
by a Herd of their Young. Sometimesa Deer or a Roe- 
Buck ; fometimes other Animals, that are either cruel or 
capricious, but all of them wild and untraétable. What 
can thus force them to retire ? Is it the Light? No, Belk 
at 
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"That pleafes them fufficieutly. They enjoy it as long as 
tthey can; they haften not to be deprived of it. Ir is 
sevident from their flow and often interrupted March, that 
tthey re-enter Darknefs much againft their Inclination. 
'What then can thus drive them from the Plain, where 
tthey all find their Subfittance ? Is it the Sight of Men? 
[But thefe are very remote ; and thofe, who fhew themfelves, 
gare without Arms, or any other Caution or Defence. 
One fings in getting ready his Plough. The other tries 
this Pipe, lying on the Grais by his Dog, whom perhaps 
the has tied up. ‘The Traveller purfues his Journey with 
tthe utmoft Indifference. There is no manner of ill De- 
ifign, nor any Declaration of War. Neverthelefs, all thefe 
: Animals get into the Woods, as well in thofe Countries 
‘where there are no Hunters, as in thofe, in which they are 
rmoft formidable and troublefome to them. ‘Therefore, it 
Hs not ‘Verror, which calls them together into the Woods. 
"Were they frighten’d, they would run_precipitately ; 
‘Their Retreat would be a real Flight: How can Man not 
tperceive, in this Difpenfation, the Work of that Provi- 
cdence, which fubmits every thing to him? She has treated 
him as the abfolute Matter and Proprietor of the Place 
the inhabits. When he is pleafed to go out to vifit his 
lDominions, the wild Beafts that are to ferve him, with. 
cout fhewing themfelves, -or being any way troublefome or 
cexpenfive to ‘him, leave him the Place free; and though 
iit be more eafy for them to find their Food in the Plain 
by Day than during the Night, the Aurora, by intro- 
‘ducing Man there, warns all wild Bealts not to appear. 
“They know the Hour and Signal, and refpe@fully get out 
cof the way. An irrefiftible and powerful Hand, in fpite 
cof them, drives them into the Forefts, and the Lord of 
the Barth {ees nothing that can any way interrupt his 
Work, or reftrain his Liberty. : 

The domeftic Animals, and thofe that live by him, be- 
have with reciprocal Difcretion with regard to the wild. 
“They never go, without Commands, to annoy them in 
itheir Solitude. They even keep from them with a kind of 
IPrudence, and are fenfible of the Danger approaching 
ithem too near. ‘They all know their Bounds, and keep 
‘within the Limits of their appointed refpeétive Diftriéts. 
1From this theïr-noble Oeconomy, in which Man has ag th > 

pt? idea 
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leaft hand, refult a thoufand anda thoufand Advantages 
concerning us alone. | 
As the Aurora rifes, we receive feveral 
A tab and other favours of quite different kind. 
Dew © he Sun hai, during the whole foregoing 
Day, raifed from the Surface of the Plains 
and Waters a vaft Quanuty of Bubbles of 
rarified Water and Air, and drawn them very far from the 
Earth. Thofe that were laft railed, had immediately fal- 
len again at the going down of the Sun, and the with- 
drawing of it’s Heat. ‘They had gatherd again in their. 
falling, and form’d the firft Coolnefs of the Night, which 
is called Dew. But all the other Bubbles, which in the 
long continued Day had got through the grofler Air, and 
placed themfelves in Equilibrio with the upper Parts of it, 
in the fuperior Regions, had remain’d fufpended therein 
during the calm of the Night. At the Approach of the 
Sun, the firft Efforts of is Heat, beginning to affect the Air 
erown cool and condenfed, neceffarily dilate it. One quan- 
tity of Air dilated by the Heat Pufhes another, which is 
refifted by athird. This Emotion of the Air becomes a 
Wind, fometimes gentle, fometimes cool, and as piercing: 
as the North-eaft Wind. The Atniofphere is more or leis 
agitated by it. The rarified Water is tofs’d by. thefe 
fhocks, that make it condenfe or gather again. Such is 
the Zephyr, which the Aurora employs to carry before her 
the Dew, which becomes the moft delicate Nourifhment 
of Plants. The Earth drinks it in; the Leaves of Trees, 
like fo many open Hands, bow in order to receive it, and, 
the Flowers open on all fides to-partake of that Treafure, 
The coming of the Aurora is to thefe Productions a moft 
precious Moment, which by infinuating fo light and {o fine, 
a Diftillation in‘o their Pores, conveys therein at the fame 
time a thoufand and a thoufand Particles of Oil, Salt, and: 
Air, which the Action :of the Sun fball afterwards diftri- 
bute through the whole body of the Plant. 
ae But let us not be fo entirely taken up: 
rig teased With: the Good and Favours done to us, 
she Approach of . 98 to forget to bellow a part of our At- 
the Sun. . - _ tention on the Delight that heightens : 
them. I fee the whole. Circle of the Ho- 
rizon gradually inflamed with the brightelt red. The Clouds 
| every 
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every where contract various and lively Colours. The 
\Edges of the thickeft among them become : Fringes 
ibrighter than Silver. The thin Vapours that crofs the 
Eait, there become like Gold. ‘The Green of the Plants, 
ttenuated by the Drops of Dew, which cover them, give 
them the Siveetnefs, and all-the Luftre of Pearl. But 
though Nature be extreamly beautiful at that Moment ; 
ryet are we ftill more attentive on what it makes us expect, 
than affected by what it lays before our Eyes. The perpe- 
tual Increafe of the Aurora, makes us fenfible, that it fere- 
‘bedes fomething ftill more perfect. It isa gentle Medium, 
Which by gradually gathering Strength, facilitates the Paf- 
dage from Darknefs to broad Day-light. Each Moment 
adds fomething to the foregoing. We go from Light ta 
Light. We long to fee the Fulnefs of it. What of it is 
mranted to us for the prefent, yields no more than a Fore- 
taite, and makes us long for what is the Source and Spring 
sthereof. The Four is determined, when it fhall appear ia 
jall its Glory. The happy Moment is near at hand, but 
till expected. | | 


(48) 


RH D RUN 


SO he 


DIALOGUE ww. 


ATURE, at laft, prefents us with its moft glo- 
rious Object. The Sun rifes. One fingle Ray efcaped 
from behind the Top of the Mountains, which. before in- 
tercepted the Sight of it from us, firft darts from one 
End of the Horizon to the other. New. Traéts of Light 
follow, and give new Strength to the firft. The Disk of 
the. Sun difengages itfelf by degrees. It now is feen entirely, 
and afcends the Heavens. with a majeltick State, which 
attraéts and fixes all Eyes upon it. | 
A few Moments before I perceived -an 
Res ney innumerable Multitude of Flambeaux on 
* "every fide. But the Light they all to. 
gether yielded me, did not render the Earth vifible to my 
Eyes. They were indeed of fome Ufe, to make me di- 
ftinguifh what was round me, at very {mall Diftances. 
‘But. even among all thefe Fires I sremain’d -ftill in the 
: ‘Dark, 
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ark. Now in the whole Immenfity of the Heavens 2 
ingle Flambeau ftrikes my Eyes, and it not only makes 
me amends for the Lofs of the other Lights, drowning 
them all by the Superiority of its own, but even over. 
preads Nature with fuch a Splendor and Glory, as changes 
the whole Face thereof. : 
What then can be that Globe, which alone caufes a 
general Renewal at the very Inftant of it’s Appearance ? 
fn vain do I caft my Eyes, and fix my Attention upon its 
[can by no means bear its Afpe&, and it’s inmoit Na- 
‘ure efcapes all my Refearches. Is it a Globe wholly 
eompofed of Fire? What are the Fire and Light, which 
it caits from all Parts? Are the Light and the Fire but one 
ind the fame material Being? Or are -they two difting 
Things, which go together, and one whereof continually 
pufhes forward the other? How can that Globe operate fo 
powerfully, and at fo vaft Diftances? How comes it, 
during the fix thoufand fucceflive Years it has lighted and 
neated Nature, not to have loft the greateft Part of it’s 
subflance, by the conftant Efluvia of it emitted there. 
rom? Has it then a Refervoir that repairs all it’s Loffes ? 
ss there a perpetual Circulation of Fire and Light, that 
nceffantly replaces in the Sun what is uninterrupted{y 
imitted therefrom ? Or is the AGion of the Sun no more 
han a powerful Preflure of its Fires on the Body ofthe 
wight, fo that that Star communicates its Aion to us, 
vithout undergoing the leaf Diminution or LoS? We 
hall, perhaps, hereafter explore the moft plaulible An- 
wers that can be made to thele fublime Queries. Let us 
or the prefent confine ourfelves within what is pafs’d all 
Difpute, and inform ourfelves of what may be replied up- 
n with Certainty, on the Meafure, Diflance, and Ope- 
ations, of that Globe. God at prefent hides from us 
‘Othing but what is-ufe'efS or dangerouss and it would 
e acting contrary to our Intereft, (to which God has pro- | 
ortion’d the Knowledge he gives us of his Works) thould 
ve rejcét the Truths he reveals to us. 
Geometricians have a Way equally 
lain and fure to meafure inacceffible fee Dites and 
odies. When they know the Mesfure Size. 
F one Side and two Angles of a Tri- 
ngle, they quickly determine the Quantity of the third 
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Angle, and the Length of the two other Sides. Or, 
when two Sides and cne Angle are known, they imme 
diately find outthe other two Angles, and the unknown 
Side. By this Skill, about which I fhall in another 
Place have an Opportunity of entertaining you, it is, that 
they daily inform us what the exaét Height of a 
Tower or Hill can be, without afcending it; what the 


Depth of a Well, without going down to the Bottom of 


it; and the Breadth of a River, without coming near the 
oher Shore. In like manner Aftronomers know how to 


deferibe a ‘Triangle, of which they know one Side 


exactly, which reprefents the Semi-diameter of the Earth. 

They befides know the exact Mea'ure of the two Angles 
form’d upon that Side, by two Lines that meet together 
in the Centre of the Sun. Thus they know the exact 
Meat Be of the two Sides that reprefent the Diflance of 
the Farth from the Sun. By thefe, or fome other no 
leis mites Operations, being Matters of Fact, on which, 
you may furely depend, they judge of and determine the 
Magnitude of Stars. "Tis true, the Obfervations of the 

foderns have greatly fwell’d the Calculations of thofe 
ae were before them. Which is a. Proof, not that this 
Science is frivolous, but that the Inftruments, therein made 
ufe of every Day, acquire a new Degree of .PerfeQion. 
However, as a fingle Minute, or even a Part of it added 
or retrench’d, immediately makes a Difference of feveral 
Hundreds of ou or even Millions of Leagues; 
let us here ftick to the grofictt Calculations, and to Sums 
that may have no other Fault but their being inferior 


to the Reality of Things. ‘Thus we fhall run no other 
Risk, but that of fetting on the Works of God a Price 


en to their true Value, and avoid the Danger of 


admiring therein a Beauty that fhould not be in them, 
or fome Mawsl, the Exiflence whereof might be doubt- 
Gila: 

There is no Afronomer now-s -day + but knows by 


evidentProofs, and by the plaineit ae that the 


Sun is almoft a million of Times bigger than the Earth. 
Let us here be contented with afferting, that the Mafs. 
of the Sun is a bundred thoufand Times bigger than that 


| 


of uur Sphere. Befides which, there is no Aftronomer,' 


that does not judge the Sun to be difiant from us above 
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five thoufand Times the Breadth or Diameter of the 
Marth. And as that Diameier * is above three thowfand 
fof our common Leagues long, taking only two thoufand 
Fathom for each League, if we multiply 5000 by 3000, 
we are Îure that the Sun is above ifteen millions of 
Leagues diftant from the Earth. We fhould be frighten’d 
at the ‘Thought of what the moft learned and moit exact 
Aftronomers, in their Workings, add to thefe Meafures. 
Meff. Cafini and Newton judge the Diftance of the Earth 
from the Sun to beten thoufand Diameters of the Earth, 
which makes thirty, or even thirty-three millions of 
weagues. If I confine myflf to the Half of the Produ@ 
pf their Calculations, notwithftanding the Exa@ne(s and 
Regularity, which no body will refule to afcribe to thee 
reat Men, of courfe I fhall not be fufpeéted of any In- 
tention here to augment the Marvellous. | 
_ Tobe made the more fenfible what a prodigious Space 
lhat Half itill is, imagine to yourfeif a Horfe, and 
: Cannon-ball, that fart from the Earth in order 
lo get to the Sun, and continue their Way with a fleady 
Pace without any Faintnefs or Interruption. Let us fup= 
pole the Horfe to make his Journey of 25 Leagues a 
Day ; and the Ball to go through the Space of an hundred 
“athom every Second. In multiplying 25 Leagues by 
$65 Days, the Horfe would make 912$ Leagues in a 
Year. After having travell’d at this rate for 1550 
Years, he fhould yet have made no more than 14143750 
téagues. The Ball that goes through a Space of one 
sundred Fathom in a Second, would make 60 times \as 
much in one Minute, that is, 180 Leagues every Hours. 
Uhis would make 4320 Leagues a Day, and 1 576800 
weaguesa Year. ‘Thus the Ball, after having continued 
s Motion for nine Years running, yet would have gone 
hrough but 14191200 Leagues. If nine Years are not 


2 fufficient 


| À The Diameter of the Earth is 2864 common Leagues long, the 
jemidiameter being, according to the Calculations of che Gentlemen 
; the Academy of Sciences, 1422 Leagues, of 2282 Fathom each 
£ague, which makes a Produce of 6525648 Fathom. That is, at 
raft one million and a half of Fathoms more than in the Calculation 
re have chofen to go by for the Conveniency of the Reader 5 
thich Calculation is the more certain here, on acconnt of the ica- 
axes being taken too little, 
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fufficient to the Cannon-bail; if fifteen Ages and more, 
are not enough to the Horfe to arrive at the Sun, accord- 
ing to our Calculation, which falls fo very fhort, nay, 
which is not even half of what is demonitrably known, 
and Matter of Faét; at what Period of Time would 
they arrive, were they to cemplete the juft Meafure, which 
elcapes our Sight, and which may confiderably be 


lengthen’d for one fingle third or fourth of a Minute, 
which neither our Eyes, or any of our Inftruments are 


able to take in ? ; 

This Diftance, which furprizes us, is however very in- 
confiderable, in comparifon of that we afterwards fhall 
find between the Earth and the Planet Saturz ; between 
the Moon and the fix'd Stars; between one Star and 
another. : | 
di on a. Bat that he, who difpenfes Exiftence at 
cages of that his Will, and is abfolute Matter of Matter, 
Situation. fhould multiply, extend, enlarge it, and 


put a fort of Immenfity to his Works, 


35 not properly what furprizes me; or at leaft my Amaze- 
ment hereon is chiefly founded on my own extreme 
Littlenefs. But what aflonifhes and affeéts me with much 
greater Reafon, is to fee, that, notwithftanding my 
extreme Periteffe, a Hand no lefs beneficial than mafterly 
has vouchfafed to regulate that Diftance by the Advan- 
tages I was defign’d to receive therefrom; and has placed 


the Sun, with regard to the Earth whereon I was lodged, 
at fuch a Diftance, that it might be near encugh to warm. 
me, and fufficiently diftant from it notto raife a Confla- 


gration thereon. 

The fiery Rays that proceed from a Globe of Fire, a 
hundred thoufand, nay, a million times bigger than the 
Earth, muft needs have an inconceivable Activity and 


Force, fo long as they remain clofe to one another, and 


act, as it were, in Concert. They afterwards muff ne- 
ceflaiily be divergent, that is, more and more diftant 
from each other, as they advance from their common 
Centre towards the vail Circumference, which is enlighten’d 


by the Sun; and their Force diminifhes in proportion 
io their Diftance at the Extremities thereof. This Diver-* 


geiy of the Rays of Light may be eafily conceived 
wom the Emblem of the Spokes of a Wheel, which 
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are very clofe at the Nave whence they fpring; where- 
as towards the Fellows or Jaunts, where they end, they 
ae more diltant,-as the Circle of the {aid Jaunts en- 
arges. | 

~ Our Earth, had it been placed in a Point, in which 
thefe Rays would have deen ftill-too- numerous, and too 
near each other, could never have borne their burning 
Heat. Had it been placed farther off towards the Ex- 
tremities of the folar World, - it would have received there- 
fon but a faintdim Light, infufficient for its ufual Pro: 
duétions. It ftands in that very Place, where it is fecured 
from all thofe Inconveniences, which it had to fear, and 
within the Reach of all the Advantages and Bleflings: it 
could defire. Ss 
In vain one would pretend not to admire this fine Or- 
der, and look upon the exaé Situation of the Earth, as 
a neceflary Effeét of Gravity, and of the mutual At 
traction of Bodies. Thofe, who talk of Attraction and 
Gravitation, may poflibly underftand themélves. But did 
the Gravity, which, if you, will, regulated the Place of 
the Earih, form likewife the Atmofphere, which furrounds 
itè You already know the Artifice, Mechanifm, and 
Structure thereof. Another Obfervation will finith your 
Conviction, whether it is the Fall of a wandering Dut 
attraéted or prefs’d, that has form’d the Earth in the 
Place it actually fills, and thrown a tranfparent Atmo- 
{phere between her and the Sun; or a fpecial and per- 
fe&tly free Will, that has for the Good of Man regulated 
the Struéture of the Earth, its Diitance from the Sun, 
and the Correfpondence of our Atmofphere with that 
Star. 
_ Imagine with yourfelf the Earth to be expofed to the 
Rays of the Sun, as a Ball to the Light of a Flambeau. 
There can be but one Half thereof enlighten’d. Let 
us call the uppermoft Point of the Ball Paris, or P; 
and the undermoit New Zealand, or NZ; becaufe that 
Southern Land is not very remote from the Point of 
our Antipodes.. The two lateral Points, which are at 
equal Diftance from the foregoing, we fhall name them 
Fait and Weft; the one on the left mark’d E, the 
other on the right mark’d W ; and the Line that joins 
them, or that encompañles the Globe at af even Diflance 
; D 3 from 
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from P and NZ, let it be calid the Horizon. Beings 
as [am now, at the Point P, which is tte Centre of my ~ 
Horizon ; if the Sun wasover my Head, the half of the 
Earth, which it would enlighten, . would exatly be that, 
which is terminated by the Line of my Horizon; and the. 
inferior Hemt!phere would remain totally darken’d. 
Now that the Sun is rifing, it is atthe Point FE, and re- 
mote from P by a whole Quarter of a Globe: ‘The Half 
it lights, being the Width of two Quadrants, exadtly 
terminates at P on the one Hand, and at NZ, which is 
near our Avtipodes, on the other. Being at P, I then am 
en the Border of that Half, which the Sun enlightens.. 
Its immediate Light ends and dies at my Feet, and at 
that Moment I can reach no farther. The Sun would 
otherwife light more than one Half of the Globe. The 
Border of the enlighten’d Half forms a Line that divides: 
my Horizon into two Parts; that on the Left, towards E, 
is wholly enlichten’d; the other, on the Right towards. 
Ww, mutt recefarily be totally dark ; fo that at that Mo- 
ment my Abode fhould be partly bleek, partly white. 
As the Sun fhall afcend, the Line, which feparates Night 
from Day, fhall incline farther towards the Right P, 
and there fucceflively fhew me new Objects. But when 
the Sun fhall have got over the Point, at which it. ahi 
me Mid-day, the more it fhall decline to the Right Y, 
the more the Half it lights will be engaged under the 
lower Hemifphere toward NZ, and the left Side of my 
Horizon fhall foon be cover’d by a horrid Darknefs, that 
fhall, ill Sun-fet, increafe fo es to take from me the 
Sight of one whole Half of the Horizon. But at the 
very Moment of its getting under the Horizon, all the 
Light I enjoy’d from the Point P, of from my Feet to 
W, fhall on a fudden be taken trôin me, fince it can no 
longer reach to me. This muft be a neceflary Confequence 
of the immediate Irradiation of the Sun on the Earth. 
Why then does it not happenfo? If I freely enjoy the 
whole Compa{s of my Horizon, not only when the Sun 
has once glanced upon the Borders of it, but even a 
great while before it arrives thereat, and a long Time 
after it has withdrawn fromit; if the leaft Portion I 
çan have of its Light is eafily diflributed through my 
whole 
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whole Habitation 3 to what am I indebted for fuch a Fa- 
vour ? Isitto the Sun? No. This can never enlighten 
more than what it fees, and there is no one Inflant, at 
which it fees more than one Half of the Globe. Is it to 
the Nature of Light itfelf? Not at all. Its Impulfion is 
direét, and can light nothing in thofe Meanders, into which 
it penetrates not direétly. ‘The Atmofphere, which is pla- 
ced between the Sun and the Earth, does alone produce this 
noble Work. It no fooner can bend the lealt Portion of 
the Raysof the Sun on one Horizon, but it overfpreads 
that Horizon with it. When the Sun itfelf arrives at that 
Circle, the Atmofphere prevents its Light’s being divided 
there by fourths or thirds, or, as it were, {paringly di- 
ftributed. It amplifies its Utilities. It is commiifion’d to 
improve its Favours, and not to fuffer in any Part of the 
Garment, wherewith it cloaths the Earth, the unpleafant 
and difcordant Sortment of the Night and the Day, drawn 
near and patch’d up together. | 
The Sun and the Atmofphere do then act in Concert 
for Man; and thefe two wonderful Inftruments, though 
feveral Millions of Leagues diftant from each other, 
mutually, and with a kind of Intelligence, afliit one ano- 
ther in the Diftribution of the Day. Here you have no 
Attraction, nor Gravity, nor any phyfical Caufe thatnray 
have produced fuch a Work. Certain part cular Laws 
might maintain, but never could have effected it. The 
Frame and Difpoñ:ion of beth the‘e Pieces, fo eviden:ly 
made for each other, are owing to the fame free Will 
that placed Man within the Reach, U.e, and Benefit of 
hem. 

_ We have already perceived the exprefs and: evident 
Will of God, in the Union of the Sperm and the Provifion 
of the frit Food, under the fmall Cover of the Egg of a 
Mite, or that of a Hand-worm. We found an exprefg 
and particular Will and Determination, not only in the 
Structure of each Plant, but even in every the minutett 
Seed thereof. We find again the Character and Marks 
of an exprefs Will, full of Tendernefs towards us in all 
he numberlefs Bleflings, which God multiplies from Year 
Oo Year, and from Day to Day, both upon and within 
he Earth, But with what Splendor and Magnificence 
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does that Will fhew itfelf in the Beauty of the Sun, and 


in the jutt Proportion of Size, Diftance, Aion, and Ufe- 
fulnefs, that has been eftablifh’d between that Star and the 
Earth. | 
God feems, without fhewing him€lf as yet, with great 
Care to have gather’d in that fine Star all the Strokes 
that might bell reprefent the divine Perfeétions to us. 


Like God, itis fingle. The grandeft and moit glorious 


Ofjcéts feem to dwindle and vanifh in its Prefence. It 
fees all. It aétsthrough all. It gives Life to all Thus, 
afier the Earth has, in an infinite Combination of Manners 


teltified and demonfrated that Wifdom, which for our 


Sake did fo liberally enrich al! and every one of the Parts 


thereof, the fame Wifdom flill breaks out in the Heavens. 


with an Infinitely greater Majeñty. 


The Heavens, more efpecially, declare’ 


PL xix, the Grandeur and Glory of God. No- 
thing is more proper than the Firmament, 


to manifeft God in his own Handy-work. Each Day 


commiflions the following to declare God to us. Every 


Night leaves to the following the Care of preaching our - 
g P 


Maker to us. ‘The Inftru€t:ons, which the Heavens afford 
us, are a Speech or Language no way barbarous or 
foreign tous. ‘They are not weak Sounds difficult to be 
heard. The Voice of the Heavens is familiar and in- 
telligible. It is flrong, fonorous, and unwearied. It 
reaches from the Heavens to the Earth. It is -con- 
vey'd from one End of the Word to the other. 


There is no Nation, nor any Man on Earth, which does 


not underftand it; and thus is the whole Univerfe in. 
fined. , 


But the Sun alone teaches us better, and affcéts us much 


more, than all the Beauties the Heavens can difplay to 
our Sight. ‘The Heavens are merely like a Pavilion * to 


the Sun. The Veils richly embroider’d, which feem’d 


to take from us the Sight of that Star, are removed when 
it advances towardsus. ‘They are drawn, and he alone re- 
mains vifible. He isas a young Bridegroom coming out 


of 
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of his nuptial Chamber, to fhew him‘elf on the folemneit 
Day of his Life. His Splendor is. then full of Mildne’.. 
All admire him at his Arrival. All Eyes are fx'd on 
him; and he makes himielf eafy of AccefS to them all, 

in order to receive their firft Salutations. But he is com- 
miffion’d to convey the Heat and the Life, as well as the 
Light, every where. He haftens to difcharge this im- 
portant Office. He darts more and more Fires as he 
‘aicends. He pañkes from one End of the Heaven to the 
other, and runs his Race like a ftrong and indefatigable 
Wreftler. He enlivens whatever he lights. Tiere Gs 
nothing that can either be hid from his Light, or fubfitt 
without his Heat; and by his penetrating Fires he reaches; 
thofe very Places, which are inacceffible to his Rays.. 
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“HE Operations of the Sun may be reduced to» 
three. It enlightens; it colours; it heats. It 
fucceflively lights the whole Earth, that Man, and the 
Animals, which ferve him, may walk in the Light of 
that Flambeau, when it cafls it on them,. and go ‘and: 
take their Reft when it hides itfelf, and no longer gives. 
them Light. It not only enlightens, but alfo colours the 
Objects. It diftinguifhes them, fo that they may be known: 
without any Confufion, Difpute, or Delay. In fhort, the 
Sun, befdes procuring Light and. Colours for us, does: 
moreover convey Heat and Motion every where, in order 
to enliven Man, and perpetuate all the Supports of Life, 
which have been placed near him,, both without the Earth,. 
and. within. it?s Bowels.. ~~ aoe | 
7 We: 
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We mean not here to mention the more 
or lefs lively Sentiments, which we ex- The Nature of 
perience from the Prefence of the Sun, the Light. | 
“or of.a great Fire. This, like all o her 
Impreffions, can no where exift but within ourfelves. It 
is conitantly dependent on what flrikes our Eyes. Bute 
thele are two different Things, one of which is a Con- 
fequence of the other. The fame Senfation may fubfitt: 
within us during our very Sleep, and independent of any 
outward Impreffions. Our Searches run only and folely 
on corporeal Light; on that Subftance, which affeéts our 
Eyes, and whofe Impreffion is follow’d by another, which: 
affects the Soul, and informs us of the Prefence, Difpofition,,. 
and Form of Objects. The Grounds of that Light where- 
with God influences our Souls, and that of the Light, 
which afleéts our Eyes, feem to me equally fuperior to. 
our prefent Underftanding. But as God is pleated to let 
us know, at Jeaft by inward Senfe, a Multitude of Truths: 
concerning the Nature of our Souls, and it’s Affegtions,. 
Without granting us the Knowledge of all the refit; he 
likewife is plealed to fhew us a Part of the Workman- 
fhip, wherewith He for our fakes puts the outward Light: 
in Motion. Let us then eagerly lay hold of what we are 
allow’ to know of it. Our true Happinels, even in 
this prefent Life, is to become grateful, in Proportion as. 
we advance in the Knowledge of God’s Ways. What 
then fhall we be, when we fee Light in the Bofom of , 
Light itfelf? 
Nothing is plainer, nothing more agreeable to Scripture, 
to the Hiftory of the Creation, to Reafon and Experience, 
than to look upon Light as an intermediate Fluid, which 
not only extends from the Sun to us, but alfo fills the: 
whole Untverfe, and without changing it’s Place by a 
hicceflive, though extremely {wift Preflure, conveys the: 
Action of our Sun to the very Spheres of the Stars, as 
that Fluid tranfmits the Impreffion and Sight of the Stars: 
hemfelves in the Sun’s Sphere. | 
‘The Wave of a River communicates, to a great Di- 
Rance, a fingle Impulfion, or one feveral times reiterated. \ 
Fhe Undulations of the Air carry ftill quicker, and! 
in all Directions, the Motion caufed in the faid Air. 
From thefe Examples every one will ealily believe, 
D: 6: that 
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that a thinner, lighter and more active Fluid, (let 
the Nature-of Fluids in general be what it will) may i 
a few Minutes convey the Impulfion. of the folar 
Matter, which preffes it very far, and render the 
Prefence and Influence of that Star fenfible at prodigious 
Difances. ; 
The Body of Light, conceived as an immenfe Liquid, 
always furrounds us, but is not always pufh’d down to 
us. It is only conflantly ready to ferve and inform us; 
-at the very firlt Shcck it fhall receive from the Sun, from 
a Conflagration, a Flambeau, or a fingle Spark. That 
Fluid is, indeed, pufl’d by the Sun, and by all inflamed 
Bodi:s, but is neither the Refult or the Effeét thereof: 
The Light then may have been created before the Sun, 
and the Stars have been as it were immerfed in it in fuch 
particular Situations, as to make them correfpond by the 
Communication of the Motions they caufe therein. ‘Thus 
all the Spheres areinvolved in Light. There they fwim 
or roil according to the Lines prefcribed and appointed 
them. The Light retains them all in their Places, and 
makes them vifible and ufeful to each other. Shall we 
then wonder at Mo/es. beginning the Recital of God’s 
Works from the Creation of the Body of the Light, of 
that immenfe and equally precious Subftance, in which the 
Spheres were to make their daily and annual Revolutions, 
and which was to be the Bafis, or rather the Bond, of 
ajl the Parts of the Univerfe ? 
But might we not have fome reafonable Conjecture on 
_ the Nature of Fluids founded on Experience ; fo that by 
the Applicatior, which might be made of it to Light, the 
Underftanding of the Fffeéts it produces might be render’d: 
eaiy and intelligible to us À | ; 
It. is plainly remark’d of all Fluids, 
"The Nature of as Water, Oil, melted Metals, and others ; 
‘Fluids. Firft, That all the Parts thereof are in- 
coherent; that they eafily roll one over 
another, and are always ready to yield to the firit Im- 
preflion.. Secondly, That ali thefe Parts have a certain, 
either inherent or borrow’d, Activity, which caules them 
mutually to.prefs each other every way, as if they were 
- fo many {mail circular Springs, always inclined to dilate : 
ex fly out on all Parts; fo that as much as one tape: 
the: 
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the other, by fo much it is reciprocally pufh’d there- 
by; the Force of cach of which being equal, they 
counterbalance each other,- and remain all in a perfect 
Equilibrio. 

This fecond Property of Fluids is the moft effential. 
Tt is that, which diitinguifhes them. A Heap of Corn, or 
of Sand, as well as one of Water, is made up of feparate 
Parts, which eafily yield to allImpreflions. ‘They, never- 
thelefs, are no Fluids; becauie the Parts, of which they 
confift, have no fort of Activity to prefs each other every 
way. Do you force your Hand into a Bufhel of Corn or 
Sand; the Grains are removed on each Side. ‘They have 
a certain Gravity, which precipitates them downwards, {fo 
long as they are not fupported; but they no fooner reft 
one upon another fhelving as it were, but they remain at 
Reft, and have no Manner of Force again, to get into and 
fill the empty Place that has juft been imprefs'd in the 
Mafs. It is otherwi‘e with Fluids. If you put your 
Hand, or a Stick down into them, that will be a Prefiure 
and an extraneous Force, which comes more or lefs to 
difcompofe the Equilibrium of that Fluid. The firft 
Parts that are prefsd bear againft thofe that are next to: 
them all round. Thefe having a Motion greater than 
before towards one certain Part, fhare it with thofe, which 
are farther off on the fame Side. ‘This Motion actually 
being, or always inclining to be, made in the way of a 
Vortex, communicates itfelf all round and every way ; 
and this orbicular Communication extends very far, be- 
eaufe one Particle impels two others next to it. Thefe 
two ftrike againit four that are more remote, and the four 
pufh the eight that follow. What we fee done on one 
Side is at the fame Time done on all others; and thus 
the Equilibrium of the whole fluid Mafs is difcompofed 
by a fingle extraneous Shock. But this Difcompofure al- 
ways leffens in Proportion as the Number of the Particles, _ 
among which it is divided, does increafe. On the other 
Hand, the natural Adtivity of thofe Particles, (all which 
I for a Moment fuppofe to have a Spring aéting every 
way) meeting with a Refiftance fill greater and greater, 
‘and lefs Liberty on the Side towards which they are pufh’d,. 
they are immediately repelld by others, and reprefsd 
themfelves, both by their own Hlafticity, and by the 
; contrary 


= 
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contrary Efforts of the whole fluid Mafs tending towards 
that Place, from which they were firft removed. 2 
But how fhall we conceive that the Particles of a Fluid 
have a Spring a€ting every way? If they tend one way, 
it is progreflively. How then is it poflible they fhould 
tend towards the oppofite, and every other Side at the 
fame ‘Time? So foon as they are pwth’d towards one 
Place, muft they not of courie recede from all the reft ? 
Father Malbranche * has fupplied us for that Purpofe with 
Mechanics, very plain and agrecable to the Aétion of ali 
Fluids; iz. + To conceive all their Particles, as being 
fo many {mall Vortices perpetually rolling on their own 
Axes, and made up of oiher Particles, that endeavour, in 
circulating, to deviate from their common Centre. It 
would not be fufficient with Mr. Des Cartes, to conceive 
the Paits of a Fluid, and thofe of Light in particular, 
as fo many {mall Globes, or as hard and inflexible : 
Whirligigs, lightly circulating on their own Axes. Thefe 
being inflexible, and without any Elafticity, would like- 
wife have no manner of Influence on each other ; becaufe 
the Particles, of which they are compofed, are at Ref 
among themielves, and ftrive not to feparate. Lines 
made up of thele hard Globules rank’d together, would 
be like a Stick, which being ftruck at one End, at the 
fame Time is itruck at the other. And this is contrary to 
Experience, which fhews, that the Progreflion of Liquids 
and of Light is {ucceffive ; whereas, if thefe Globules of 
Air, of Fire, or of Light, ae themfelves made up of 
other incoherent Particles perpetually whirling round an 
Axis or a Line that may be imagined in them; it will 
be an eafy Matter to conceive, how thefe Spherules mutu- 
ally pufh each other, in ftriving to dilate themfelves, and to 

widen every way. 
Experience fhews, that any moved Body has always a _ 
Tendency to advance in a flrait Line, unlefs it be diverted 
and driven afide; and never follows a circalar Lime, but 
from the Conftraint pat upon it by the furrounding Bodies, 
which perpetually force it out of the direét Line. This 
may be proved by two fnftances. When a Child puts a 
Stone 


* See 1h Recherche de la Verite: Vol. IV. Eccl 16, 
À See the Phyfical Legtuies of Mr, Privat de Moeres. 
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Stone in aSling, he no fooner fets it in motion, but it 
fhall perpetually endeavour to fly off from the Hand that 
gives it Motion. It fhall inceffantly, and with very great 
Force, pufh againft the Bottom of the Sling. It will 
ftretch the Strings; and fo foon as one of them is let go, 
the Stone will get away in a Line, which would be. 
ftrait, did not Gravity perpetually alter the Direction 
thereof. À 

‘When a Singing-boy puts Fire into his Cenfer; as foon 
as the Machine with the Coals are in Motion, inflead of 
falling through the Holes. or on the Cover, which is often: 
in {winging turn’d downwards, they on the contrary tend 
upwards, when the Cenfer rifes; they prefs againft the 
Bottom of it, and perpetually endeavour to recede from: 
the Hand, which is the Caufe and Centre of their 
Motion.. 

If then the Particles, of which the Globules of 2 
Liquid confift, have all an Inclination to recede from their 
Centre, they fhall be moved circularly for want of Power 
to follow the ftrait Line, by reafon of the mutual Obftacle 
they are toeach other. ‘They will perpetually. endeavour 
to part from, and mutually ftrike againft one another, 
From the mutual Preffure, and the Equality of the Force 
of all thefe Globules, muft needs follow an univerfal 
Equilibrium among them. Hence proceeds the orbicular 
Impreflion of every Motion that chances to trouble 
that equal Balance.  Hence the Refiftance of the whole 
fluid Mafs. Hence it’s returning towards the Place 
from whence any of it’s Particles have been re- 
moved. 

_ ‘Thus we may eafily conceive, why a Drop of Water; 
Mercury, melted Gold, or any other Liquid, always 
fakes a fpherical Form. All the Particles of that Drop 
Have an Inclination to recede from each other; but the 
equal Preffure of the encompafling Air detains and forces 
them to move in a circular Line; therefore it is they 
gather in Form of a Ball. Hence we underftand, why 
two Drops of Liquor no fooner touch each other, but 
they gather in a fingle Drop. Though thele two Drops 
fhould touch one another only ina fingle Point, they pre- 
ently would become flat, and prefs each other in that 
Point. Herein the Circulation of the Globules is aa 

and 
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and conftraind. They therefore endeavour to recover 
the Freedom and A&tion of their Spring. Their Action. 
is not direct, becaufe they meet with a Refiftance in the. 
Thicknefé of the Drop, not to be overcome; whereas: 
they are le(s refifted towards the Intervals that ftill feparate 
the two Drops a {mall Matter. All the confined Globules 
fhall then tend towards thefe empty Spaces, where they 
find leaft Refiftance. They fhall at laft fill them fo, 
that the Motion, which is univerfal in the two Drops, 
fhall be made in a circular and uniform Manner, by 
the circular gathering of the two Bodies. into a fingle 
one. 

Thence we may conceive, that as a Veflel preffes on 
the liquid Mafs, which is under it, thus all the Globules: 
of the Liquid prefs, and reciprocally act againft the Veflel ; 
and this floats on that without finking, when the Force, 


which makes the Veffel heavy, and that of the reiting 


Liquids, are equal and in Equilibrio. We may in the fame 
manner conceive the Reafon of the Rarefactions or Dila- 


tations of a Fluid, as of boiling Water or Coffee, or 


ef frothing Wine. There is another more active Fluid, as 
Air or Fire,. which has infinuated itfelf into the Interitices. 
of the Globules of the firit,. and fuftains or even difperfes 
them by the Superiority. of it’s Force. | 


Thence again may be deduced the Reafon of the: 


Diffolutions, Ebullition, and Effervefcences, that. happen 
by the Mixtures of fome cold Liquors, Salts, and other 


Matters) The Adtivity of the Vortices is different in 


every liquid Body. The Excefs of the Strength of fome 
over that of others may therein occafion a Tumult, 
that will leffen in. Proportion as the whole Mafs thall 
come near to an Equilibrium; and the Activity, which 
is infeparable fome them, fhall render them capable of 


feparating from Salts or certain Metals,. and of fuftaining - 


a certain Quanity of them on the Circumference of their 
Globules. 3 


Now, if we apply this Strnéture of Fluids to the Light, 


we may conjecture, that the Matter, of which the Sun is 


made, being the moft aftive of Bodies,. that large Globe,. 


by revolving on its own Axis, and endeavouring to dilate 


itfelf on every Side, or perhaps in darting its Flames 


from. the Centre to the Circumference, and bringing 


them 
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them back again from the Circumference to the Centre, 
fhocks, ftrikes againit, and perpetually fcatters on every 
Side the vaft Fluid of Light, which furrounds it; and that 
the Strokes, which the Light receives from it, are felt at 
the very Spheres of the Stars; making thus on all Sides, 
an unconceivably fwift, though fucceilive Undulation. 
We eafily conceive, that the Force of that Preffure al- 
ways leffens in Proportion to the Diftance; and conte- 
quently, that the Light aéts much more powerfully on 
the Planets nearer to the Sun, than on thofe that are more 
remote therefrom; and finally, that the univerfal 
Refiftance of the Fluid, to the Strokes of the folar Fires, 
makes it perpetually flow back towards the Sun, that 
continually pufhes and is reciprocally pufk’d by its which 
keeps the Sun in the fame Place, and hinders it from 
walling. 

Sure there isin the Struéture, as well as in the Action 
of thofe Fluids, an Artifice infinitely fuperior to thele 
poor Conjeftures. But they nevertheleis help us in fome 
little Meafure, to be confcious of a Truth equally affecting 
and certain; 2%, That if thefe Powers, inftead of 
mutually defroying each other by their terrible Clafhings, 
do on the contrary preferve, maintain, and counterbalance, 
each other, in a Manner, which conveys Order and 
Beauty every where; of courfe there is not one fingle Par- 
ticle in thofe Fluids, but what has been weigh’d in a Ba- 
lance in order to proportion and adapt its Shape to the ad- 
jacent Particles. ‘There is none but what has received a 
determined Form ; none that has not received its exact and 
precife Meafure of Adtivity. 
_ Now let us fee what the Mafs or Big- 
neis of an Atom or Globule of Light The Shape of 
can be. ‘Fhe Creator having defign’d to the ee 
: : cr Atoms of 
take the Dimenfions of it, what we may Light, 
conceive thereof, well deferve that we 
fhould befiow a little of our Attention upon it. You 
eafily judge of the Difference there is between the Body 
of the Air and that of the Water, from the Difference 
of their Waves; and as the Vibrations of the Air or 
Sounds are communicated feveral hundred times quicker 
than the like Agitations of the Water; we thence con- 
ecive, that Air is {everal hundred times thinner and more 
active — 
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active than Water. If then Light, as Experience fhews, 
-crofies a Space of fix hundred thoufand Leagues almoft as 
quickly as Sound traverfes over two or three thoufand Fa- 
thom ; the Globules of Light muft needs be fix hundred 
thoufand times finer and more aétive than a Particle of 
Air, which neverthelefs efcapes our Sight, though affifted 
by the beit Micro‘copes. 

But let us leave off Calculations always tirefome, and 
oftentimes uncertain. We have a much plainer Method 
for meafuring a Particle of Light. Obferve in the Mi- 
crofcope one of thofe Animals, which are found in Water | 
in Summer-time, after one has infufed Pepper therein, or 
Flour, or any Plant whatever. In a few Days, the Eggs 
of thofe Infeéts are hatched therein, fome of them being 
already on the Plants or Fruits put in the faid Water to 
be diflolved, and others being laid in the Water by the 
Mother, which fearches in the Air, and by the Help of 
fmelling, for a proper Place to lay them in. Thefe minute. 
Worms are very often a thoufand times fmaller than the _ 
molt imperceptible Mite; fince the Microfcope fhews us. 
thoufands of them in a Drop of Water, which is {maller 
than the minuteft Grain of Sand, What can be the Size 
of fuch an Animal? What the feveral Fluids, of which his. 
Eye ismade? What will the forefhorten’d Image of the. 
Objects reprefented in the Bottom of fuch an Eye be? 
Now that Image is made up of the Extremities of an 
infinite Number of Rays of Light. What then can be 
one Globule of that Light? And if each Globule is a 
Vortex made up of fmall Particles, which all have an In- — 
clination to diftend themfelves every way, and which. 
lofing a little of their Equilibrium by an extraneous Pref- 
fure, caufe at the Bottom of the Eye of that living Crea- 
ture a Vibration proportion’d to its peculiar Wants, this 
fhall be an Abyf of Diminutions in the Shapes of Elements, 
as well as in thofe of compound Bodies. It fhall again be 
an Abyfs of Proportions in the Motions that are leaft un- 
derftood, and of Wonders in what is hidden as well as in 
what is perceived. | 

How much foever beyond the Reach of our Senfes the 
Structure and Dimenfons of the fmall Particles of Light 
may be ; yet may we make fome tolerable Judgment of it, 
by comparing its ACtion and Effeéts with thofe of fome 

more 
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more perceptible Elements. ‘There are indeed in God's 
IWorks Differences that charaëterize them all. But there 
fis at the fame time a Ground of Analogy, which intimates 
ithe Unity of the Artificer. What a Variety is there in 
‘Animals? Neverthelefs, they all have a Heart, a Quantity 
iof Blood, a Stomach, Lungs, or Parts equivalent? What 
ja Variety in Plants? Yet all have a Seed and Farinæ, or 
nvivifying Dufts, to make thofe Seeds fruitful. All animated 
+ Bodies differ in fome particular. But at the fame 
itime they all agrceat bottom. by fome kind of Refemblance ; 
land wherever that is wanting, we judge, and are fure, 
5 à it is no Jonger a living Creature that we behold. We 
itherefore are in the way of Truth, when obferving Light 
ito act in the manner of Fluids, we fuppofe it to have at 
fbottom a Refemblance with other Fluids. And as nothing 
jas yet feem’d more proper to account for the Equilibrium 
jof Liquors, than to confider their Particles as fo many 
\Globules, which mutually prefs each other, by the Equa- 
lity of the Efforts, which each individual Particle of chofe 
JGlobules makes, in order to recede from the Centre, 
round which they revolve; by this Means we may 
frame to ourfelves a Notion of the Nature of Light, 
and thence deduce the Mañner, in which it is commu- 
nicated. | 

If you put a Wall, or any other grofs Body, in the 
way of Sound or Air agitated by the Voice, the Air is 
fop'd and there reflected. If you oppofe a Wall, 
arch’d according to certain Rules, to the Sound of an fn- 
ftrument, feveral Lines of Air that fhall be reflected 
from the feveral Points of that Bend,’ may meet in one 
and in the fame Point; fo that the Ear, being exactly at 
that Point, fhall hear eight or ten Violins inftead of one *. 
[The Wave, that is form’d on the Surface of theWater 
of a Pond, meeting a Pier, Bank, or any other Obflacie, 
:s flop’d fhort there. It then fhrinks back, and retires 
on itfelf, and the Portion of its Circle, which remains 
‘mperfeét, and as it were cut by the Bank or Pier, is 
compleated on this Side, and in a contrary Direétion, 
though in a weaker Degree occafion’d by the spe Ne 
O 


| # The fame Thing may be ob’erved in the Court before the Caftle 
sf Gennete, a Place two Leagues diftant from Roan, in Caux. 
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of t'e Wall whence it is reflected. The Emotion of the 
Air and the Water communicates it{lf a {mall Matter inte 
_ the Windings, and behind the Bodies oppoled to the-direé 

Lines but this Emotion being diverted and changing its 
Direétion, foon after becomes infenfible. In fhort, every. 
Fluid, which receives any Impulfe or outward Preflure, 
lofes thereby a Part of its Equilibrium, and the Agitation 
caufed therein is diftributed through the whole Mais radi- 
ating on every Side. But as the faid Agitation is, as it 
were, more flrongly felt by the Particles, which are firft 
moved, and always lefs and lefs by thof that are the re- 
moteft, the Communication of that Impreffion at firft is 
fironger, then weaker, and diminifhes in Proportion to the 
Degree of their Remotenef. Nay, if feveral Motions are 
at once given to the Fluid; if you give it feveral reiterated 
Blows, and in contrary Directions; all thefe Waves will 
perhaps interfeét and mutually weaken each other, but 
never be blended or totally deftroy’d. All the Noifes and 
Cries of any publick Place reach the Ears of all thofe that 
live near it, and all the Voices, whether ftrong or weak, 
in a Concert, ftrike the Ears. of every Liftener. But the 
moft predominating of them is always diftinguifh’d, as the 
briskeft Bow of the Concert is heard above the reft. The 
very fmalieit Impulfe caufed in the Water of a River thall - 
regularly be diftributed all around, and the largeit Waves 
fhall not be a whit more res] for their being better perceived. 

Thus the fluid Body of the Light being (.hough in an 
infinitely more active and fwifter manner) {truck by the 
enormous Shocks of the Sun whirling on its own Axis, 
receives from it fuch an Agitation, as reaches to the very 
Spheres of the Stars. But to the End that this Fluid may 
appear there, what a Star appears here below;. that is, to 
the End that one Stroke of the Sun may carry its Impre£ 
fion far beyond feveral thoufands.of Millions of Leagues, 
the firft Motion of füch a Wave muft needs be of an un- 
conceivable Violence near the Body of the Sun. This 
Motion of the Light, compared to the higher Billows of 
the Sea, mnt needs be what the foaming Sea itfelf is, in, 
comparifon of a Pond, whole Surface rimples under the 
Breath of the gentleft Zephyr. | 


But - 
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But here Iam greatly miflaken. The flight Depth of 

the Ridges, which that gentle Breeze has imprefs’d on the 
Water of the Pond, and the Height of the Surges, which 
the Sea toffes on high, may be meafured and compared 
together. But when we are to meafure the Diftance be- 
tween the Sun and a Star, or to calculate the proportional 
Decreafes of the Light from the very Beginning of its 
Waves, to the Places where they ceafeto a€t; it is then 
that Geometry and Arithmetick fail us. But then thefe were 
siven us to meafure round us the Things merely that bear 
iny Relation to us, the Proportions and Limits whereof may 
pe found. 
_ This conjeétural Explanation of the Nature of Light is 
methinks the more delightful, becaufe it is grounded upon 
he uniform Conduét, which God has obferved in the AGi- 
bn of all Fluids. Tt is agreeable to the Effeéts of the Light; 
ind nothing feems to me more capable of rectifying the 
Miftakes we almoît all of us fall into, on the Nature of that 
wonderful Element. 

We have, in our Infancy, contracted a falfe Notion of 
ke Light, which we have much ado to get rid of in an 
idvanced Age. As we fee Objects, without perceiving any 
hing between ‘them and us; the whole Interval, which {e- 
parates us and them, appears to be nothing but a vait Vacu- 
im, and we fancy that our Eyes have of themfelves the 
Power of feeing what is before us, without the Neceflity of 
naving any Body to be pufh’d or refleéted from thefe Ob- 
ects toward our Eyez. Much lefs do we {ufpect that Space 
o be fill’d with a Subitance fufficiently aétive, to be re- 
léted from every Objeét towards all the Eyes that fhall 
fer, fine enough to penetrate through them, and diftribu- 
ed, asit entersthem, with a Regularity {ufficient to form 
ny Picture therein. But though this Error be but of fmall 
Sonfequence; yet the Intention of him, who created the 
Light, not being that every one of us fhould inquire into 
he Nature of it; but rather, that we fhould ule it with 
Gratitude ; yet when we fit down to review our firft No- 
ions, and endeavour to judge of Things as rightly as we 


an, then have we a thoufand Ways to correét this innocent 
Mullake. 


We 
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We naturally, and without the Help of much Re 
fle€tion, are prelently convinced of the Exiftence of the 
Air; and we acknowledge the Realiy of it, Lecaufe we 
hear the Noite and feel the Impulfes thereof; though an 
ini niiely wile Oeconomilt has placed beyond the Reach 
of our Sight the Particles. of the Air, which furround. us.. 
So is it with the Body of the Light, which, though 
‘incomparably finer, yet is it not a whit the lefs eafy 
to know, with full Certainty, the Prefence and Extent. 
and Properties of it; fince the Difference of its Way. 
through the Air and the Water may be difcern’d, and 
fince we can exactly mark the feveral Points, which the 
Light fhall arrive at, in pafling through a triangular 
Prifm, or a hollow Glafs, or through a lenticular Mafs 
of the fame Matter. Pray, don’t you think, that our 
diftinguifhing the Motions of the Light, our making ufe 
of its feveral Progreffions, and our prefcribing even: 
the exact Point whereon we would have it fall, is to us: 
a great Affurance that it exifls round us, and is at our. 
Command? 3 

Another Miftake, which we have already prevented, is, 
to believe that the Light reaches us by a local Motion, or by. 
its real falling on the Objeéts, and on the Eye; fo that the: 
Rays, which, for Inftance, make me difcern (when Iam 
on Poxt-roya/) the Figure of King Henry IV. an Horleback 
in the Middleof the Pont-ncuf, muft have crofs’d the whole. 
Space between the Sun and the faid Figure, and then by a. 
fecond Tranfportation muft have reach’d my Eyes from, 
Bridge to Bridge. | 

No. The Thing is quite otherwife effected. We live 
in the Fluid of the Light, as Fifhes do in Water. When 
nothing agitates the Water, the Fith never feel it. So, 
when nothing agitates the Light, neither do we feel it. 
But how comes it, that the Fall of the Net, which a 
Fifherman has juft caft, has put to flight a Fifh, which 
was far enough from it? Have thofe Parts of the Water, 
which the Fifher has ftruck, been tranfported from Place 
to Place as farasthe Fifh? Not in the leaft. But the 
Preffure on thefe, has aeftroy *d the Equilibrium of thofe, 
that were more remote. ‘l'hefe again have ftruck againft — 
the following, which have fhock’d others; and the News 
of the Danger has thus reach’d the Fifh, not by the 

: "Lrani- 
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Pranfportation, but by the Preflure of the Particles of the 
Water. When therefore we fay, that from the whole Mafs 
of the Atmofphere, ,a Multitude of Rays of Light fall on 
he Head of King Henry IV, -and that thele Rays, which 
rome upon it from all Sides, dafhing every way therefrom, 
trofs the Air, and traverfe the Eyes of the Spectator, it is 
in improper and incorrect way of fpeaking, authorized 
however by Ufe, and which being reduced to exact Truth, 
muit be underitood of a quick, though fucceflive, Preffure 
made in the Fluid, without having the Parts of it confi- 
erably difplaced ; and this Difplacing is lefs in Proportion 
is the Remotenefs of the luminous Body is greater; juft as 
we fee the Water ftrongly agitated under the Oar of the 
Waterman, who moves it, which a great way off finds but 
i gentle Shock, leflening every Moment. It is by thete 
Lines of Preflure, either immediately proceeding from the 
juminous Bodies, or refleéted from thé Objects, that we 
maintain a Correfpondence with what is about us upon 
Earth. By the Help of thefe Lines pufh’d from above, 
ind reflected from the Point of a Needle, as well as from 
ny Platform, twelve, or, even a hundred People, fhall be 
uble to perceive the fame Point, from feveral Places, at one 
tnd the fame Time. It is by fuch Lines that we have a 
~orrefpondence with the Stars, and with the whole Heaven. 
Whe Aétivity of that Preffure, which has its Original: 
sither in the Stars, or in fome flaming Body, ts diftributed 
into large Waves, which are cut by all the Points of every 
Dbjeét that happens to cro{s their Paflage. ‘The Proportion 
of that Wave, which is reflected on a Point, is communi- 
vated round about, and as it were unravell’d into other 
imall Rays, each whereof meeting with fome new Object, 
juffers a new Divifion. All thefe Reflections and Attenu. 
itions are fenfible in the Light, and convince us of its per- 
wetual Prefence, and of its extreme Mobility. It fubfifts 
ways the fame. But the Preflures it has undergone al- 
ways leflen from one Reflexion to another, by new Subdi- 
vifions, as from 4 to B, from Bto C. and when at laft 
it is reftored to its State of Equilibrium, it has then no 
jonger any Influence over us. It furrounds without ftrik- 
ing'us, and is nothing but Darknels. 
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AVING thus made the requifite Diflin@tion a] 
tween the Impulfion of the Fire of the Sun, and’ 

the Activity and Spring of the vaft Fluid of the Light 
let us now unite what we before divided ; let us now 
make them concur, and for the future Took upon thefe- 
two as one fingle Agent, whofe feveral Impulfes, acting’ 
every way in ftrait Lines, ne be properly diflinguifh’d by” 
the Name of Rays. 4 
All thefe Strokes rapidly continue, isa for ever repeat 
the fame Rout tewards the Extremities. of the Sphere, 
‘They even reach to the Spheres of the other Stars, but 
are attenuated in the Immenfity of the Spaces they go. 
through, and at lait are extinguifh’d or ablorb’d by the 
fuperior Impulfion of .thofe other luminous Bodies. 
If they meet with any mafly Bodies that crofs the Lines 
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bf their Directions, then it is, that thefe Rays produce 
ihe great Effects, for which the Creator inceflanily fend 
them; for they either are reflected, that is, fent back by 
thefe Bodies, and fhew them us more or lefs luminous ; 
br they pervade, paf through, and rendet them tranf. 
parents or, ina Word, they are abforbed by them, 
ind lofe their Direction there; fo that the& Bodies re- 
main in their natural State, that is, opaque or without 
Light. 

There is noone Body, whether fluid 
ir Bxd, that does not partly ref, The Reflexions 
nd partly admit the Light. All Bodies ofthe Light. 
re made up of Parts divided by Pores, | 
ind of impenetrable Elements. All is not porous in 
fem ; and after the fmalleft Pores, which we fhall 
jall the laft, there are of Neceflity fome folid Parts, 
hat will flop the Pafflage of the Light. It then 
hall be partly admitted into certain Apertures,  propor- 
ion’d to it’s Size or Form, and partly flop’d by the 
blid Parts, on which it’s Spring being prefs’d cannot 
jut return. But it not only bounds on impenetrable 
arts, it may be as much, and perhaps more abundantly, 
eBected by the Fluids, that may chance to be on the 
urfaces within the Pores and Interftices, which divide the 
bid Parts. For Inflance ; if the Fire was a fluid Ele- 
nent diflinguith’d from the Light (a Point, which I don’t 
amine at prefent into) when lodged in mafly Bodies, it 
vould be very apt to caufe Light tobe reflected there, 
veceflarily repelling one Spring by another. The Air, 
vhofe Elatticity is fo well known, may ‘in i’s turn con- 
ribute to the fame Efteét. The Water, the Oil, and the 
jther Fluids, that are difperfed through all Bodies, may as 
well, and perhaps better than the folid Elements, multiply 
he Reflexions of the Light; and the Benefit of that 
Reflexion confifls in it’s rendering Bodies vifible to our 
uyes. 
| The moft compact Bodies, fuch as Salt, 
Oryftal, .and Diamonds, are ROULE 
eriperfed with Pores, and every way of the Light, 
idmit fo fine a Body as Light is. But 
vhenever Light pafies out of a folid Body, who’ Parti- 
des are in Repofe, into a Fluid, as Water, or into one 
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elaflic, as the Air, it changes it’s Direétion. The fame 
happens, when it paffes from a Fluid into a hard Body} 
or even from one Solid into another of a different Make 
and Strveture. ‘The Ray is there bent, and deviates mort 
or jefs from it’s Direction. ‘This Bending is what they 
call Refraétion; and to convince you of the Variety © 
the ways, which Light takes in païling through new Mes 
diums, I fhall propole to you no other than the two mol 
‘common Inftances, and thofe moft.expofed to every Eye 
Pray, call to mind the Form, which a Stick half dippa 
into the Water aflumes. It feems broken; becaufe the 
Rays that return from the immerfed Part of it, -coming 
into the Air, follow not the fame Direétion they had im 
Water. You may likewife remember, that when you 
‘draw back from the Rim of a China Bowl, till you can m 
longer fee the Flower-basket painted at the Bottom, in 4 
fhould any one pour Water into the Bowl, though you de 
not change your Place, you then plainly fee the Flower 
basket, in 43 and the Water can be no fooner fuck’d up with 
a Reed, but the Basket fhall again difappear. When thy 
Water is gone, you fee the Basket no longer 3 becaufe th 
Rays that go from it to the Borders of the Bowl, pals above 
your Eye, in 4; whereas, when the Water is in the Bowl 
the Ray pafling from the Water into the Air, bends and i 
lower’d {o, that it meets not the Top of your Fore-head 
as it did before, but your Eyes, which then perceive, in B 
what is in reality hidden, with Regard tothem, behind th 
Edzes of the Bowl. 4 
A Defire of bringing the important Services of th 
Light to Perfection, has cauled Men carefully to fludy th 
Reflexions and Refractions of it. ‘They have explored al 
the Paths, and the moft delicate Variations of it, ant 
found out, either in the Boundings, or in the Bendings 0 
the Light, Rules fo conftant and fteady, that they hay: 
been made a moft certain Science, and an Art produétiy 
of a thoufand ufful Contrivances. To this Study M 
are beholden for the making ‘and cutting of Looking 
glaffes, of Jewels, or of Glañes cut faced and LT va 
hollow, relievo,- 69. of refleéting and refracting Tele 
fcopes, and of an amazing Multitude of other Inftru 
“ments fit to affiit Aftronomers, and the common Uiee 
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its Principles, than by the Excellency of it’s Effects ; 
save it at heart, one Day or other, to colleét for you 
fineft Parts of it. But the Order of our Ditcourfes 
liges us, for the prefent, to be contented with the two 
ws, Which Light invariably follows, which are the Foun- 
lion of the moft curious Things that can be {aid about 
jand of which we may be inform'd by the bare Tefti- 
iny of our Senfes. The one belongs to Reflexion, and 
other to Refraction. ‘In both Cafes, an imaginary 
1€ is fuppofed to fall perpendicularly on the Surface of 
new Medium, into which the Light enters. 
Whe Rule of Reflexions confifts in 
wwing, that the Light falling perpen- The RuleofRe- 
ulaily on a Surface, returns again from Alexions, 
in a perpendicular Line; but that, 
en it falls thereon obliquely, it bounds back from it on 
‘contrary Side with the like Obliquity, from B to 4, and 
m 4 to a2; or, what is the fame Thing, that the Angle 
Reflexion is equal to the Angle of Incidence. 
Phe Rule of Refractions confifls in 
iwing, Firft, ‘That the Light, which The Rule 
brs a Medium perpeadicularly, fuffers Refraë&ions, 
iBending there, and proceeds onward 
brding to the fame Direétion. Secondly, That when 
tafies obliquely from a rarer Medium into a denfer, it 
lates a {mall matter from this Obliquity, as it goes 
pugh the Body of the Medium, and inclines tow ards 
‘Perpendicular. Thirdly, That when it pafles fiom a 
Her or denfer Medium, into one that is lef compact 
more rare, as out of Gla's or Water into the Air; it 
lates from the Perpendicular, and inclines a little to 
Surface of the lighter Medium. We fhall perhaps 
Day or other, look into the phyfical Reafon of thele 
» Rules, and the-Reafon why the Refraétion of the 
Int is juft the Reverfe of that of folid Bodies ; for, a 
tie obliquely thrown into the Water, deviates therein 
a the Perpendicular, inclining a little towards the Sur : 
5 Whereas, when obliquely flung fom the Water into 
| Air, it deviates a litle from the Surface of the Water, 
liming towards the Perpendicilar. But all that can be 
gined on the Reafons of thele Mections, will never be 
yet fo fure or fo fatisfaétory as thefe two Principles, 
| .E 2 which 
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which are Matters of Faé&. The Application of the 
takes in all that is fuflicient forms to know, in order to vas 
the Ules of Light according to our Wants. | 
Here the famous Queftion of the Opact 
he Caufe of of Bodies naturally offers itfelf. Wh 
Op.city. can be the Caufe thereof? It is alreaë 
difficult enough to conceive, how a ‘Boe 
fo hard and fo compaét as a Diamond is, is every whe 
open to admit the Light. But it is much lef conceivabt 
how a Wood fo porous as Cork; is not a thoufas 
times more tranfparent than Cryfta!. It is no lefs pi 
plexing to account, why Water and Oil, which both à 
tranfparent, fingly taken, lofe their Tranfparercy whl 
they are beaten together; why Champaign wine, whil 
is as bright as a Diamond, lofes it’s Splendor, whent 
Bubbles of Air dilate, and raife a Froth therein; Wh 
Paper is opaque, fo long as it has in it’s Pores nothing L 
Air, which is naturally fo clear, and the fame Paper | 
comes tranfparent, when its Poresare flld with Water! 
Oil. at 
The moft Part of Men, and Philofophers as well 
the Vulger, are of an Opinion, that a Body is opaque ai 
dark, becaufe it does not admit the Light into it’s Pon 
and that this Light would appear therein, did it 
through it. But let us renounce this Error. The fi 
lements excepted, of which Bodies are made, there iss 
perhaps a fingle Body in Nature, but what is acceffible 
and penetrable by the Light. A Spherule of Air W 
yield a Paffage to it, provided it does not enter it 1 
obliquely. It goes through Water and other fim 
Fluids. It. penetrates the {mall Laminæ of Gold, Silv 
and Copper, which are divided and fuficiently attenuate 
to be in Equilibrio with the corrofive Liquors, in wh 
they are putto diflolve. The Bodies, which appear | 
mot fimple to us, as Sand and Salt, are tranfpare 
Even the Bodies, which are but a little compound, ea! 
admit the Light, in proportion to the Union 
Repole of their Particles. Glafs, Cryflal, and, above# 
D'amoncs, are Compounds of hardly any thing butd 
Sands, and of a few more or lels fine Salts. Wheref 
they are a very little Obftacle to the Paflage of Lig 
It is otherwife with a Spunge, a Slate, or a Piece 
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ble. All thefe Bodies, which we call opaque, when 
ween the Sun and our Eyes, admit indeed the Light 
: fo many Sieves; but they divert it, they blunt it, 
| fenfibly hinder it from reaching our Eyes. What 
in is there in them, which can caufe in the Light an 
jeration it does not undergo in infinitely more compact 
lies? This Diforder, if it be one, proceeds from the 
riety of the Pores, and the Diverfity of tae Principles, 
which the Body is compounded. Recal to your Mind 
lat we juft advanced ; that Light, when it fails ona 
face, partly goes through, and is partly reflected from 
Secondly, You ‘know that it bends many different 
ys, in all the various Mediums. it pañles through. Let 
Ibegin to apply our two optical Rules. The frit Beneñt 
| fhall thence receive, fhall be a very plain Explanation 
ithe Opacity of Bodies. 
Tf a Body be made of Particles only uniform, as Water 
{ Diamonds are, the Portion of Light admitted there- 
hall in an uniform Manner pafs through the Mafs of 
it Body. There are the fame Particles every where, 
d every where the fame Diipofition of Pores! That 
1h fhall conftantly be the fame to the oppolite Ex- 
mity, where the Light may afterwards fenfibly come 


But if the Body, which the Light enters into, is made 
very diffimilar Particles, fuch as the Laminæ of Sand, 
Lemon, Oil, Fire, Salt, and Air; the Globules and 
wine of thefe Elements being of a different Denfty, 
Hof different Situations, the Light bends and is reflected 
ty varioufly on them. It deviates from the Perpen- 
cular in entering into a Particle of Air, and inclines to- 
irds the Perpendicular when it enters into a Lamina of 
lt The feveral Obliquities of the Surfaces it enters 
im one Inftant to another area new Source of Mean- 
ings and Attenuations, Even a Body’s being bored with 
vaft Number of Holes in every Direétion, is fufficient 
imake it lofe its Tranfparency. Jewels lofe theirs in a 
at meafure ; Fire makes a kind of Sieve of them 3 be- 
fe Light fuffers there too many Reflections, and winds 
yon fo many Surfaces all differently inclined ; whence it 
jppens, that it cannot in an uniform Manner go through 
id reach the Eyes of the Spectator. 

a Re Opacity 
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| Opacity proceeds then from the Diforder of the Res 
flexions and from the windings of Light, occafion’d by 
the too great Variety of Pores. Of this you have a well 
known Inflance in Coals,.in which Fire has form’d ite 
felf millions of Paflages, which the Microfcope renders 
vifible. A Coal adinits into it much more Light thane 
the Diamond ; but it diverts and abforbs that Light ine 
the Pores, and on the numberlels Surfaces oppofed to it,, 
which break it within the Maf, inflead of reflecting it 
ebandantly towards the exterior. Suiface, or of tran£: 
mitting it, by a regular Track, to the oppofite Extremity, 
Hence it appears, that there is no Bodv, that receives in-- 
“Ward}y fo much Light, and feffers fo lite of it to pas 
orderly to the oppofite Extremity, as the blackeft andi 
moit burnt Bodies. os 
Opacity again proceeds from the Variety of the Tracks: 
of the Light, caufed by the Multiplicity of the elemen- 
tary Laminæ, of which Bodies are made- All thefe La. 
mit taken feparately are tranfparent ; but when mix’d,, 
they fo varioufly bend the Light, that they deftroy the: 
Direction and Senfation of it. ‘The fame happens to the 
Oil and Water beaten together. It is likewife obferved in 
Champaign- wine, when it is drawn from the Cellar, and! 
the prefs’d Air it contains begins to feel the Heat and. 
Communication of .the external Air. - It dilates and 
fuflains the Liquor on it’s widening Globules; fo that 
the Light bending perpetually, and in a manner quite 
different in the Laminæ of the Wine, and in the Bubbles 
of the Air, it can no longer make itllf fenfible through 
the Liquor. a 
Itis the Variety of the Inclinations of the Surfaces, 
together with the Diverfity of the Refractions, which 
caufe an Opacity in dry Paper, and in the unpolifh’d 
Glafs. The {mall Intervals, which divide the Fibres of 
the Paper, are fll'd with Air. The Furrows, which 
have been imprinted on the Glafs, either by rubbing 4 
with Sand, or by grinding it, are fo many hollow 
Places and Pits, which are are fill’d with Air. The Light, 
which, in pafling from the Glas into the Air of thefe 
Furrows, has been bent therein, falls on the Borders of 
- the faid hollow Places, whence it is refleted towards our 
Eyes; but then it fhews us the Suiface, which reflects, 
| it 
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kbundantly, inftead of making the Glafs appear tran!- 
‘ent, in fhewing us what is beyond that Surface. If 
u fillthe Hollows of the furrow’d Glafs, or the Pores 
ithe Paper, with Oil or Water; the Light, in pafling 
im the Laminz of the Rays or Paper, or from thofe of 
> Glafs, into the Water, which fills the hollow Places, 
tre inclines to the Perpendicular. It follows an al- 
bf uniform Way, both in thefe Laminæ, and in the 
quor. It is lefs turn’d out of it’s way, than if it 
puld find thofe Cavities full of Air; confequently, 
jreater Number of Rays of Light thence reach to our 
rées- à 
[From all thofe Inftances, ‘you fee, Sir, that there is not 
Body, but what is naturally tranfparent 3 and it ceales 
appear fo, only when the Light is diverted or alierd, 
ther in the Irregularity of its Pores, or the Variety of 
e Particles, efpecially of the Fluids, which bend it in 
lite a different manner. And this is fo very true, that 
‘the moft opaque Bodies, fuch as Wood, or Marble, 
e reduced into very thin Lamine; then the Light, 
ing not as yet loft it’s firft Direction, yields therein a 
tall Degree of Tranfparency. This may be remark'd 
a very thin ivory or wooden Leaf of a Table-book, 
hen applied to the Hole of a Window-fhutter, through 
hich alone the Light was admitted into a Room. It 
ay be feen likewile in the Laminee of Ifinglais or Talc, 
| Allum, in Alabafler, and in many Stones, which being 
‘their Nature les mix‘d with different Principles than 
her Bodies, become tolerably tranfparent, when made 
lin, fo as to become a kind of Glafles to us, which was 
try much in ufe among the Antients. Again, this may 
‘agreeably remark’d in that fine and delicate Plait of 
je Robe of one of the three Graces, whom Germain 
lon has placed, in the Stead of the three Virtues, in the 
hapel of Orleans, at the Cele/tine Monks of Paris, to 
jpport the Urn defign’d to receive the Heart of King 
femry II, If the Speétaror ftands fo as to have : that fine 
rroupe between the Windows and his. Eye; then the 
flarble is fo artfully fathion’d in the Drapery of one of 
se Figures, that it has the Tranfparency and Deticacy LE 
oth, | 
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After having, with a general View, confider’d the Im- 
pulfon of the Sun on the Fluid of the Light ; the Com-- 
munication, which is made of it round about according to! 
ftrait Lines ; the Weakening and Diminution of that Im-- 
pulfion, when Light is reflected by the Occurrence off 
Bodies, and divided in proportion to the Number of the: 
reflecting Surfaces; the Folds it fuffers in tranfparent Me! 
‘diums; and at lait the vanifhing of it in the Bodies, 
wherein it is diverted out of it’s direct way, and which; 
thereby Eecome opaque; let us now trace it in the Eye. 
The Eye is the Goal where it is appointed to refort ; and! 
for the Eye it was calcula‘ed. 

The feveral Caufes, which may either miflead or weaken} 
the Rays of Light, and hinder them from reaching our! 
Eyes, are eafily difcern’d; _ but is it poffible to knows, 
what it’s Operations are when it comes thither? 

As Light is defign’d to enlighten the Eye; the flruc. 
ture of that noble Organ is entirely difpofed according to! 
the Nature of Light; and it is becaufe this isbent feveral! 
Ways, according to the Variety of the Mediums it paf! 
through, that the Eye was divided into three Partitions, 
fld with three different Humours, and. fo difpofed, as 10! 
unite at the Bottom of the Eye the Rays, which, witht! 
out that Artifice, could never arrive thither in good or 
der. The Plan we have propofed to ourfelves obliges 
us to defer to another Time the geometrical Meafurcs of 
all thefe Tracks. But it is an eafy matter, independently of 
this precife Exaétnefs, to make you fenfible of fome Parts 
of the Wonders of Vifion. % 

The Eye is a natural Telefcope, of the Form of a Ball, 
fomewhat longifh in the Fore-part, and which the Creator 
has fufpended by feveral Ma‘cles, to govern it according 
to our Occafions. Thefe, as well as all other Mufclesy 
fhorten as they widen, and lengthen when they contraét. 
One is defign’d to raife the Eye. A fecond to lower it. 


‘Two others are appointed to bring it by ‘Turns towards 
the Nofe and the Temp'e. A ffth, which flides within 
a cartilaginous Ring, like a Cord over a Pulley, and is 
fatten’d to the Globe of the Eye in two Points, makes it 
roll about at Pleafure. A fixth lies under the Eye, and 
is defign’d with Comelinefs to temper and reftrain with® 
in proper Bounds the Action of the reft, which me 
other- 
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herwife be exceflive and fhocking. In fhost, there are 
Multitude of different Pieces of Mechanifm, which art- 
lly aflift each other, to make the Eye advance forward, 
tire, and move every way; fo that a fingle Eye is to 
jasgood as a thoufand, by the furprifing Variety of it’s 
tuations. 
|But the Aton of a vaft Number of different Springs 
meceflary, to open or fhut the Eye, to make it advance 
jdraw back, to widen or contraét it’s Orbit, in fhort, 
) govern it according to the Exigency of Occurrences. ‘Is 
IMan that governs the Motions of it? Is it the Eye 
elf that turns feafonably and fignificantly ? Or is it God, 
ho conftantly and regularly performs the whole, accord- 
B to certain primitive Laws, by which he has pro- 
wtion’d and fubmitted the Action of the Organs to our 
=fires? Man knows neither the Organs or their Functions 3 
d when by his reiterated Searches he comes to perceive 
e Effects thereof, or becomes able to diftinguifh them, at 
iff by their Names, it is always without underftanding 
2 Struéture or Aétion of them. How then can he 
‘tribe to himfelf the Government of his Eyes? We are 
firous to fee. ‘This is all the Share we are allow'd ta 
ive in the Operation of our Eyes; and we ate free from 
» Management and Care of all the reft. Neither is it 
2 Eye, which is endow’d with the neceffary Intelligence, 
level itfelf towards the Objeéts, in the manner, which 
ithe quickeft, and yet the propereit to make it receive 
it and faithful Impreffions thereof. It is then God alone 
no has ruled, and who fixes the Mobility of our Eyes 
jon our Wants; as it is he alone, who knows the 
jorkmanfhip of the fame. Thus he operates, asin the 
ve, fo in all the other Organs of Senfation, a thoufand 
id a thoufand different Motions, of which Man receives 
e Benefit, without ever being able to underftand the 
xecution of them; and yet Man fometimes asks, 
‘here is God, and why keeps he at fo great a Diftance 
om him! 
‘That Hand, which has fo well mounted the Eye, and 
nde it’s Springs dependent on our very firft Orders; 
ty, often on our very Wants, without waiting for our 
ommands, and efpecially without perplexing our Reafon 
‘erewith ; that Hand, I fay, makes itfelf {till more 
Ex admired, 
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aimiced, in the Fitnef and mutual Correfpondence of 
the Pieces, of which this Spying glafs is inwardly compoled,. 
We have as yet feen only the Carriage and Supports 
of it. | | | 
In order to give you an Idea of what is done at thes 
Bottom of the Eye, without making the Anatomy of if,, 
which I am for the prefent to avoid; let us frame a rough 
Imitation of an Eye. Clof the Window-fhutters of a3 
Room, and ft a Tube of Paft board of a Foot long, to 
a Hcle that looks towards fome publick Square, Let thes 
faid Pipe be four or five Inches in Diameter, and clofed: 
next the Square with a Convex Glas of five or fix Inches 
Focus, that is, which unites the Rays at the Diftance of 
five or fix Inches, and the Edges of which you muft have 
coverd with a fmall Circle of Paft-board, to hinder a 
too great Quantity of Light from entering. You are ta 
introduce into this firft Pipe a fecond, cover’d with a 
fine Vellum, or a Piece of Ox-gut or of Bladder, tied on 
the End, which goes into the firft Pipe. If in the Middle 
of the faid publick Place, into which your Window looks, 
there ftands a Figure on Horfe-back or a Pyramid; Tet 
us chufe out three Points of the Pyramid, one in the 
Middle, one at Top, and the-third below, in order tc 
judge from thele three,. of all the other Points, which. like: 
wile reflet the Light. a 
The Light from all'Sides, or from all Parts of the 
Atmofphere, falls upon thele three Points. It is of courte 
thence reflected every way. For you know that the Re 
flexion is equal to the Incidence ; therefore a Bundle o 
Rays proceeds from the Middle of the Pyramid, and. fall 
on the lenticular Glaf faflen’d to the Window-fhutter. 
What falls on the Diaphragm and beyond it, does no’ 
concernsus. Of all the Rays, which fall on all the Point 
of the Glafs, that, which falls direétly on the Middle 
goes through the Glaf and the Tube without any In 
flexion. This then goes exaétly to the Middle of th 
Vellum. Thofe of the faid Bundle of Rays, which are 
fomewhat oblique with regard to the latter, meeting « 
Surface of the Glaf already inclined a fmall matter, benc 
there and incline a-little to the Perpendicular. By thi 
Means, they draw nearer that of the Middle, and mee 
on the Vellum at the fame Point. “Thole, which . 
farts 
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ther towards the Edges of the Glaïs are more oblique, 

id are received on a more inclined Swface. ‘There will 

rey bend in proportion, and that Track, being more 

pnfiderable, again brings them upon the Vellum at the felf- 

me Middle-point, on which the perpendicular Ray fell. 

il thefe Rays gather'd in a fingle Point, ftrongly paint. 
the Middle of the Vellum the Middle of the Pyramid. 

lhe Bundle of Rays, which from a Point ariives in 
lidening on the Glaf in the Form of a Sugar-loaf, may 

: calld a Cone of Rays; and, on the contrary, the 
undle of Rays, which from the Glafs where they have 
en bent, go and gather in a Point on the Vellum, we 
Hill call a Pencil of Rays; becaufe a fingle one would 
-educe on the Vellum too weak an Effect, whereas all 

aefe Rays gather’d from one Point of the Object on one 

pint of the Vellum, there very ftrongly mark out une of 
ue Points of the Image to be form’d thereon. 

| From the Point that terminates the Top of the Pyramid,. 
magine a like Cone of Rays falling on the Glafs. The 
iveral Paris of that Cone bent in Proportion to their 
Wbliquity will all meet together in a Pencil, the Ex- 
remity of which fhall neceffarily fall on the lowermot 
art of the Vellum. Oe the contrary, there alcends from 
he Foot of the Pyramid on the Glafs, a Cone of Light, 
rhich fhall go and gather into a Pencil-point towards the. 
ppermoit Part of the Vellum;- and the fame will happen 
> all the Points of the Pyramid in proportion, and in 
noving the fliding Pipe backwards and forwards, you will 
6 laft bring the Vellum to the focical Point, or to the 
at Medium where the Union of the Bundles of Rays, 
wroceeding from each individual Point of the Figure, and 
jathering into fo many Pencils, fhall be depiéted in or- 
fer. From all thefe Pencils, there refalt a Multitude of 
mall lively Points, all colour’d and exact, which being 
»roportionably ranged among themielves, as thofe of the 
Pyramid are in large, prefent you with a perfect Picture 
of it on the Vellum, the Faithfulnefs of which far excels: 
that of the Pieces of our greateft Painters. But as the Rays, 
that come from below, gather at the Top of the Vellum, 
und thole, which proceed from the Right of the Obelisk, 
vather at the Left of the fame Vellum, and fo of ee 
\ : reil,, 
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reft, the Image is inverted; fo that the Pedeflal is above, 
and the Crofs below. : ñ 

In thus fhewing you what paffes in that artificial! 
Machine, I have, my dear Chevalier, reveal’d to yous 
what paffes in our Eyes. It is the fame as to the Order 
and Operation. ‘The Diaphragm of Paft-board defgn'di 
to remove the Rays, which. might come to diforder thes 
Image, by their exceflive Multitude, and by the Inexaét- 
nefs of their Union, reprefents the Iris or colour’d Cirele,, 
which is on. the fore-part of the Eye, with this Difference, 
that the Paft-board always prefents the fame Aperture tal 
the Rays ; whereas the Iris of the Eye, by the playing! 
of its minute Mufcles, in proper Time dilates the Aper-- 
ture, which we call the Eye-ball, when we ftand in need| 
of a ftronger Light; and foon contraéts it, when an! 
Excefs of Light might either confound the Image, or! 
fatigue the Organ. Do you pafs fuceflively from a dark! 
Place into broad . Day-light, and from thence into the] 
Dark, with a Looking-glafs in your Hand; you will fee: 
your Eye-ball widening in proportion as you enter into! 
the Shade, and then contraét in proportion as the Light 
fhall be more or lefs glaring. 

The Manner, in which the Rays are bent in the convex: 
Glafs, and in the Air, which follows it to the Vellum, is 
an Imitation of the Path of the Rays through the Hu- 
mours of our Eyes; and asthe Extremities of the Pencils 
form a clear and diftinét, but at the fame time an in- 
verted Image on the Vellum, the fame Pencils trace out 
on the Bottom of our Eye, a fmall and very exaét, but 
inverted Image of Objects. If after the Experiment of 
the Glafs and Tubes, of which I have juft fhewn you the 
Uk, you fhould fil doubt of the Inverfion of the Image 
in your Eye, you might convince yourfelf of it, by 
placing at the Hole of a Window-fhutter, which looks 
towards the publick Place, the Eye of a Sheep, or ofan 
Ox frefh kid. After having curioufly taken off the 
thick Envelopments, which furround the Bottom of the 
‘Eye, even to the tranfparent Pellicle, which inclofes the 
lait Humour, it is fit you fhould apply an oil’d Paper to 
it; then the Obelisk, which flands in the middle of the 
publick Place, the Houfes and Inhabitants, fhall come amd 
paint themfelves molt clearly, and in a wonderful 

Fi Miniature, 
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Miniature, on the oil’d Paper; but all the Images will be 
inverted. 

I fhall be contented with this coarfe, but true Idea of 
the Fun@ions of the Eye, which well deferve, that one 
Day or other we fhould make them a feparate Study. 
We now are able to judge of the other Wonders of the 
Ufe of the Eye and of the Light. But, to judge of 
them the better, let us chufe fome eminent Place, where 
pur Eyes may perform their Funétions without any Ob- 
ftacle, where we may be fenfible how precious they are, 
from the very Beauty of the Profpect it felf. We may 
place ourfelves either on the Flat of the Royal Ob‘erva- 
tory, or rather on one of the ‘Towers of the Cathedral 
Church of Paris. So foon as 1 approach the Gallery, 
which is at the Top, one half of the Horizon of near 
jor perhaps more than fix fquare Leagues, comes and paints 
itfelf in little on the Bottom of my Eyes, with fuch 
‘Strokes as reprefent there the Mountains, the Royal Pa- 
‘aces with their Avenues, the Steeples of the Plain, and 
fall the Buildings of an immenfe City. After having fora 
‘Moment indulged my Surprize at this ravifhing new Scene, 
ja Croud of Reflexions offers to my Mind, upon all I am 
actually feeing. 

My firft Aftonifhment is, to perceive 
{fo much Order in that magnificent Picture, The Multitude 
‘which covers the Bottom of my Eye, of Rays for one 
‘while an unutterable Confufion reigns at Single “Bye. 
ithe Entrance of the Eye-ball. From one 
! fingle Point of the firit Obje&, I perceive, for Inftance, 
‘the Top of the Steeple of Sainte Chapelle; there comes 
lon my Eye a Bundle of Rays, which, in widening a 
little, covers the whole Aperture of the Eye-ball. The 
| Point of the Crofs immediately following, fends thither 
another Pyramid, which fills a like Space, and all the 
Rays of which crofs every one of the foregoing. If there 
are a thoufand Points in the Crofs, which render it vifible 
to me by a thoufand the like Cones; there will be ten 
‘Millions of Cones, or radiating Pyramids, which will 
come from the whole Mafs of the Steeple, and every one 
of which fhall (taken fingle} make as many different 
Strokes on my Eye-ball, as there are Points contain’d in 
it, Thele Lines croffing each other overpower my 
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Reafon, by a Croud, in which it lofes itfelf, and where 
it meets with nothing but Confufion, What will then 
happen, when from all the Buildings of the Town, | and — 
from all the remote Objects of the Plain, the like) 
Quantities of Rays fhall come, and all meet at the fame} 
Entrance? The Iris, which fecures the Entrance of the | 
Eye, keeps off what is exceflive, and admits only what 
is neceffary 5 but that very Neceflary is an Infinitude of | 
Lines, united in the narrow Compafs of the Eye-ball; 
and yet none of them fhall go aftray, but all follow their 
appointed Direction without any Miftake. All fhall or 
derly, and in {mall Collections, go and lodge themfelves 
in different Quarters. All thofe that come from the fame 
Point, both from the Edges and from the whole Surface 
of the Eye-ball, again go and unite ina fingle Point of 
the Retina, which covers the Bottom of the Eye; that 
being the Place of Refort appointed for them. ‘They are 
never confounded. They find their way in Spight of the 
Croud, and gather at iuch Points as keep among theme 
felves, and in Miniature, the very fame Order, which 
was obferved among thofe Points of the Objcét from whence 
they came. . 4 
2. Here is ftill far greater Matter of Admirations 
Thefe Objeéts before me are not defign’d for me alone, 
Iwas furprized at the innumerable Quantity of the Rays, 
they fend forth, on a Space fo little as is the Breadth of | 
my Eye-ball. They then fend out as many on all the, 
like Spaces of the Mals of Air, which encompaffes them, | 
For that Reafon it is, that wherever I go, new Rays 
always replace the preceding, and not only the People, 
whom Curiofity has drawn to that Tower as well as me, 
but alfo Millions of Spectators, were they difperfed on the 
neighbouring ‘Towers, and Eminences, might {ee the fame 
Object as well as I. All the Rays, which would then 
ferve them are really in Action, and want nothing but 
Eyes to work upon. ‘s ae 
3. Among all thefe innumerable Rays, which from all. 
Sides arrive at every Eye, thole, which prefent themfelves. 
too obliquely, are reflected from, inftead of being ad- 
mitted into, the Organ. ‘Thefe would enfeeble, or 
even confound, the Image of what is befote us. But we 
fhall make them.of Ule whenever we pleafe, and we no 
rs fooner 
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ponet fhall turn our Eye that way, but they will be ad- 
Litted therein. They then come from ail Sides, and 
ait Miniftry is always at hand. But an: infallible Oeco- 
lomift has eftablifh’d Laws, which ftop Part of them 
t the Door; that the reft may be more ufeful and 
iflicacious. 

4. All the efficacious Rays are not how- 

ver the only ones admitted into the Bye. Beicacions, andi 
There are near thefe an infinite Number inefficacious 

if others, whofe Operations are more Rays. 
tonceal’d, and which are drown’d by the | 
Wigour of the firft, but which are always ready to do the 
lame Office in due Time. I, for Inftance, make a Pin- 
hole in a Sheet of Paper, and when I look through this 
Aperture, much narrower than that of my Eye, I fill 
bérceive the Houles of Paris; but the Profpeét of them 
is much more contraéted, and Objetts appear much: 
finaller. The Rays, which form’d the firit Image, fhew’d 
it me larger only by Refraëtions, the Meafure of which. 
depended on their greater Obliquity. Thofe, which form 
this new and fmaller Image, then fuffer fmaller Re- 
fractions; they confequently have lefs Obliquity, and are 
findeed other Rays. ‘Therefore, wherever we carry our 
Steps and Sight, we find a new Light, and defcry the 
\Prefence of an infinite Wifdom, which for our fake fets 
Hnnumerable Springs a-going, and is willing that this Light 
‘fhould be a beneficial Guide to uss even at a Time when 
fit is difpenfed to us in the fmalleft Quantity. : 

je And indeed that Portion of Light, which from the 
‘Sun defcends upon the Earth, is from the Surface of oùr 
l'Abode refle€ted to the upper Parts of the Atmofphere. 
“"Thefe upper Parts, or that Mais of Air and rarifed Wa- 
‘ters, is clear enough to admit the immediate Impreflion 
lof the celeftial Light, and at the fame time prefents a 
|faicient Number of {mall Surfaces to the Light reflected 
'from the Earth, to bend it towards the Barth again. It 
“falls and falls again on Objeétss dafhes from one another, 
“and is divided every way from each individual Point. 
"Thus a fingle Point firft refleéts a flronger Lights then 
one lels ftrong; then a middling Light, and then a Light 
fomething weaker. All the Returns of thefe reflected 
Rays are as much varied as are the Incidences. “I'he Eyes, 

by 
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by this Means, receive from all Sides, and from the fame 
Objects, Rays of feveral Degrees of Strength, and of va- 
rious Oodliqui:y, which produces a Variety no lefs infinite | 
in the Effects. À 

6. But if we compare that Light, which enlightens our. 
terreftrial Globe, with that, which fills the whole Sphere 
of the Sun, and of the Planets known to us; what we | 
juft now admired with Amazement, dwindles even ta 
nothing. Af all the vaft Abyf of Light, which the Sun 
prefles on all Sides, and which he makes to radiate, even 
to the very Stars, we only fhare that faint Light, which is 
reflected from the Pianets towards us, together with the 
more abundant Portion of it, which falls immediately on 
the Earth. But if the Earth be no more than a Point in 
that Sphere, what can be the Light, which falls there 
on? What can be that Portion of Light, which enlivens all. 
its Inhabitants, which unveils fo many Objects to them, 
which has fo much Force, Aë&ivity, Supplenefs, and Va- 
riety in its Effects, which, in fhort, is unfathomable to 
our Underftandings, for the Multiplicity of , thefe its Ope- 
rations? To {peak the Truth fincerely ; if the Earth be 
but a Point, all our terreftrial Light is but a fingle Line 
deduced from the univerfal Light. 

7. This is, indeed, the Place to make great Calcula- 
tions, and find out vaft amazing Sums, by multiplying the 


‘Cones of Light by the Points of the Objects; then again, 


by multiplying thefe Produéts by as many Breadths of an 
Eye-bail as the Atmofphere can contain; and finally, in 
multiplying this laft Produét, by as many like, Atmo- 
fpheres, as there may be contain’d in the Space of the: 
hundred millions and more of cubic Leagues enlighten’d 
bythe Sun. But inftead of giving you whole Pages of 
Figures; Jet us reft fatisfied with the Calculations of one 
of the greateft Admirers of the Works of God. * How 
precious arethy Wonders unto me, and bow great is the Sum 
of them! If I would count them, they are more in Number — 
than the Sand of the Sea foore. How much foever I confider 
them; bow earnefily foever I endeavour to gain the End, or 
comprehend ibe Greatne/s of thy Works and Dy Perfedtions ; 
| fill 


* Pfal, cxxxix- 17, 18. and following, according to the Hebrew, ~ 
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Wl am I with thee. Whatever I fee, like thee, is in- 


} 


lhauitible ; and after all my Calculations, I am juft where 
| was. 

| Though it be a Benefit to us now and then to prefume 
| get a Glimpfe of the Infinite, becaufe we are never 
‘ore fenfible how far this adorable Being carries his Kind- 
bG towards us, than when we are molt convinced of our 
<treme Littlenefs; yet is is of very {mail Ufe to con- 
ime our Time in Calculations, which diftra& our Heads, 
hd in Arguments on Infinitude, which will always be 
ery much below the Thoughts of the Creator. It is 
mdoubtedly much better, generally to employ our 
Thoughts upon what he places within our Reach, and 
4 what, in his Works, is moft proper to affect our 
finds. It is then enough for us, at a Diftance, and as 
nrough a Veil, to have view’d the Sources of the 
ght; to have traced it through its Paths, and to know 
he all-wife Laws, which infure to every Eye that Portion 
f Light, which is neceflary to them. Now, let us be- 
told the Wonders of that Piéture, which the Rays de- 
in€ate at the Bo:tom of the Eyes fince it is that Piéture, 
vhich becomes our proper Light, our Guide, and our 
flambeau. 

8. What furprizes me firft herein, is a perfect Diftine- 
fon and Clearnefs, together with the utmolt Littlenefs, 
We fometimes are amazed, on feeing a Pourtrait, very 
ike, enclofed within the Bezil of a Ring. But here is 
wne half of the Horizon of Paris, that is, a Space of 
‘hove fix fquare Leagues, faithfully reprefented within the 
Dom pafs of not quite half an Inch. Here the Calculation 
is very eafy; fix Leagues, at the Rate of two thoufand 
Hathoms for each League, as they reckon them at Paris, 
make twelve thoufand Fahhom; which being multiplied 
py themfelves, to make the Area of fhat Surfice, will 
umount to one hundred and forty-four millions of Fathoms. 
[ would fain know, what Space or Room the Pitiure of 
one of the greateft Objeéts I fee on the Plain, can fill in 
my Eye, or nearly fo. But as the Objeéts, which are very 
near me, fill a very great Space in my Eye, becaule they 
are more confiderable with Regard to me; and the mott 
remote take up therein but a very narrow Room, becaule 
they muft affc@ me lefs; let us chufe an Object but at 4 

middle- 
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middle-diflance, that we may obtain a more exact Degree: 


of Proportion. The largeft Builing, which offers at a 


middle diflance in this vaft Profpeét, is the Gallery of the, 


Louvre. It is not quite one hundred and fifty Fathoms! 
long. Let us join it to the Pavillion of the Twilleries on 
one Hand, and to the O/@ Louvre on the other, which, | 
together, let us fuppole make two hundred Fathoms. ‘The. 
Heighth quite to the Top is hardly more than forty-eight 
Foot or fix Fathoms. The vertical Setion, or the Surface of | 
it, will then be two hundred Fathom by eight ; that is, one. 
thoufand fix hundred {qaare Fathom ; which makes the 
ninety thoufandth Part of one hundred and forty-four Mil- 
lions. Now there is the fame Proportion. between the! 
Space which the Image of the Gallery of the Louvre fills 
in my Eye, and the Image of the whole Plain, as between: 
the Gallery itfelf and the Plain. Confequently, this mag 


nificent Gailery, with its fifty large Windows, and thole 


of the Louvre, which I perceive diftinéily, fill in my Eye 


no more than the ninety thoufandth Part of half an Inch. | 


How wonderful a Pitture is this! But what a Matter. 
painter too ! | 4 

9: I perceive on the Plain a Coach, which infenf blys 
goes from the Village it left, and by little and little gets 
into the Avenues of Paris. If 1 have a mind to meaiure 
in the ocular Pi@ure of the Plain the Space, which corse 
refponds to. the Dimenfions of one League, which 1 fawé 
the Corch make; a League of above two thoufand Fa-¥ 


them fhall not, by much, take up at the Bottom of my 
Eye the Space of one fingle Line. What Space does 


eae Baie. = 1 
then the Coach and Hor'es fill up in the Eye? And if M 


Cannot judge of their Motion, but by the fuccefive Alte. 


tations of. Place made within my Eyes, of the fmalli 
Emage, which reprefents their Feet; this Image muft not# 


only have moved ‘on five or fix thouland different Points; — 


but allo have feich’d five or fix thou‘and proportional. 
Paces within the Length of that Lire. The little Horles, 


Which the Light has painted at the Bottom of my Eyed 


Continually change their Place there, and after a Courfe of 
half or three quarters of an Hour, they at laft have finifh’d 
the crofling over a twelfth Part of an Inch. 4 


fi 
: 
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10. This wonderful Pi€ture, thus form’d at the Bottom 


ef the Eye, is the fect of the three Humours, which) 


divide. 
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wide it. If the Bundles of Rays, which come and fuc- 

kfively bend therein, fhould be gather'd into Pencils 

sere, before they fhould touch the Bottom of the Eye; or 

would they touch it before all their Strokes were gather’d 

nto a Point; the Organ would indeed be fhaken; we fhou'd. 

ave the Perception of the Prefence of the Light; but the 

mage being not form’d by an Order of Points, which 

sould imitate the Order of thofeof the Objeét, from which 

ne Bundles of Rays came, the Vifion would be confufed. 

| Let us not here overlook the Ufe, which God makes 

£ thofe very Rays, which moft ftrike upon our Organ, 

nd arrive thither in the greateft Diforder. Nothing makes 

greater Impreflion on the Eye, than thofe 

pag Strokes fo uneven and fo bright, or the The radiating 

jradiations, which attend the Image of lu- Crowns of lu- 

hinous Bodies. Whence can thofe Strokes 0" Bodies. 

woceed? How do they act? What are - 

ney defign’d for ? God has placed at the Extremity of bath 

pe Eye-lids a Border perfeétly round, always moiften’d 

vib an Oil, which iffues from it through fmall Orifices, 

nd makes it at all times of the cleareft Smoothnefs and 

plofs. By that Means the Eye-lid flides over the Eye, 

rithout any Roughnefs, and from time to time brufhes it,. 

p clean it of the very minuteft Dirt or Duft, which the Hair 

Fi the Eye-brows or of the Eye-lids hed not heen able to 

jap perhaps or kcep off. But that Border or String has 

jill another very different Effe€t. It is a true Looking: 

lis, rounded and prepared to reflect on all Sides, by that 

Joundnels, the Light that falls thereon. The Light, which 

nminous Bodies fend thither, is always more active, ard 

hat Part of it, which fhall enter the Eye-ball, will always 

nake a powerful Impieffion there. But there is but a very 

Mall Number of Rays refleted from the Border of thes 

ipper Eye lid, toward the lower Part of the Eye-ball, that 

ah enter it, as there is but a very little Quantity of Rays, 

bfle€ted from the Border of the under Eye-lid towards the 

jigher Part of the Eye-ball, that can be acmitted therein. 

Mhefe Suokes, which, as you fee, enter the Eye but ob- 

jquely, can never regularly pals through all the three Hu. 

Hours, nor bend in order to gather there, and confequently 

prm neither Pencils or any Images; but they flrongly ftrike 
On. 


2 DIALOGUE VHL 


on the Organ by the Image, which is at the Bottom of | 


the Eye; and as thele Strokes proceed from a Light, 
which paffes between the Hairs of the Eye-lids, they 
neceflarily are confufed and broken into long Streakes, the 
Breadth of which refembles the uneven Separations of the 
Hairs. Thence proceed the radiating Crowns, which en-. 
compafs the Image of a Candle feen ata great Diltance, 
and, above all, the Image of the Stars and the Sun. 
Would you be certain of the F2Q@? Draw your Eye-lids 
very near one another, at the Sight of a luminous Body ; 
in uniting a very great Number of Hairs, to break the : 
Light, which arives on the round Borders, you increafe ~ 
the Number of the large Strokes, fo far as to confound 
and perplex the Image of the luminons Body. Have you. 
a Mind to produce a quite contrary Effe& in your Eye? 
Take a Wheat-flraw, the fmalleft Part of. it efpecially, | 
and neareft to the Ear; put the End of it through a 
Paper, and look at the Sun through the {mall Hole of 
that Pipe; the Rays, which come through this narrow 
Channel, do not by much fill the whole Compais of 
“your Eye-ball; and this fhall render the Image of the 
Sun, or of any other Object, much fmaller. But if the 
Rays of the Sun cannot this Way get at the Borders of 
the Iris, which regulates the Opening of the Eye-ball,” 
much lefs fhall they reach the Borders of the Eyelids, © 
which are fill more remote; but then, you will fee” 
radiating Crowns no more. Perhaps fome few Rays, re-. 
flected from the Infide of the Straw, fhall at moft fhew 
a few feeble Strokes here and there, and feveral varying 
Colours round the folar Image; but the large Strokes will 
be entirely vanifh'd, and a Star {een through a Pin-hole, - 


or a long Pipe, is no more than a fingle Point without any — 


Splendor or Beauty. | 
Let ungrateful and extravagant Minds (for I fhall make 
no Dillinétion between them) fay after this, that he, who 
made the Stais; had then not Man in View. It is fo- 
very true, that he made the Stars for the Eye, and the _ 
Eye for the Stars; that, in order to infure the Services 
of chele remote Globes to Man, and to render the Im: 
preflion of them lively and affecting to him, notwith-! 


{landing their extreme Remotenefs; he took the Caution 


to 
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to difpofe round the Eye, two cylindrical Looking-glaffes. 
which, without forming any Image, embellifh, ftrengthen, 
land fet eff, by a radiant Circle, the Image of the Star, 
jor of the inflamed Body delineated in the Eye. You had 
jhitherto look’d upon the two Pads, which furround our 
|Eye-lids, as two very indifferent or infignificant Things; 
Ibut the weakeft Inftruaments become fruitful in great 
[Efe&s in the Almighty’s Hands. ‘The Sun, with all its 
\Fires, «would not afford us the Splendor of the Day, 
iwere. it not for the Bubbles and Spherulz of the At- 
imofphere. The Light, reflected from the whole Cieling 
of the Atmofphere, would not render Objects vifble to us, 
‘were it not for the Humours of our Eyes; and itis from 
‘the bare encircling of two fmall round and glazed 
Strings, that God, for our fake, borrows the chief Bright- 
| nefs of domeftick Lights, the fineft Strokes wherewith he 
crowns the Sun, and the whole Glory of the Heavens in | 
| general. 

11. But we fhould fill remain in Darknefs, and in a 
real Chaos, notwithftanding the all-wife Proportions God 
| has put between the Structure of the Light and that of 
| our Eyes, in order to make us correfpond in general with 

the Univerfe; did he not every Moment create in us a 
particular kind of Senfations, whereby his Delign is to 
inform us regularly of the Prefence of what is round us. 
The Light, the Eye, and our Senfations, do then pro- 
ceed from the fame bountiful Hand, and from the fame 
benign Intention. If Animals have a Share in the 
fame Advantages, as I believe J have demonftrated to 
you, that they were provided with Senfes capable of 
guiding them, purpofeiy that they might free us of a 
great many Cares, and in a Word, that it is for us alone 
they live and fee; the Succours, which enable our Do- 
meiticks to ferve us well, ought to raife our Gratitude ra- 
ther than our Jealoufy. ‘The great and important Truth 
which prefents itfelf here, as a Refult of fo long a Series 
of Wonders, is, that we inceffantly experience in the 
Heavens, on the Earth, and within ourfelves, the Action 
and Influence of an infinite Wifdom, which feems to have 
made it her Bufinefs to govern us, and her greateft De- 
light to dwell amongit us. 


: The 
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The Light reflected from a Tree, and bent within my. 
Eyes, may affect them, "tis true; but it delineates two 
Images in my Eyes, and I feebut one Tree. It paints. 
in my Eyes an inverted Image, and I fee the Tree in a 
direct Situation and upright. It paints in my Eye a Tree, 
which does not by much fill the hundred thoufandth Part, 
of one Line, and the Tree I fee is eighty Foot high. I 
myfelf am not fix Foot high and two Foot broad, and 
have the moft real Seniation, not only of a very large | 
‘Tree, but of the Plain of S?. Denis, and of the Diftance. 
which is between the Earth and the Sun. Sure this is in-. 
comprehen! fible. But it is but the more evident, that this 
Marvel is the Work, not indeed of the Light, which can 
only agitate the Bottom of my Eye, nor of Nature, which 
isan Idol, a mere ideal Power void of Reality ; but of 
God alone, who intimately operates within me. ‘There 
fore, the Sight of a Tree and of the Sun, which God 
fhews me, is as real and as immediate a Revelation as 
that, which led Mo/es towards the burning Bufh. The on- | 
ly Difference between both thele Aétions of God on Mofes 
and me, is, that the firft is out of the common Order and 
Oeconomy 3 ; whereas the other is occafion’d by the Sequel 
and Connexion of the Motions God has re to 

rule both Man and Nature. 
12. The Habit of feeing fo foon as we open our Eyeill | 
lids, make us look upon that Operation as a Thing ex-\ 
tremely plain and intelligible. However, I fhall boldi ji | 
affert, that the Myfteries of our holy Religion are not, 
more above our Underftandings, than the Manner, in. | 
which we fee, or than that inmoft Sentiment, which we. 
experience, of the Difpofition. and Magnitude of the 
Things, which are fo remote from us. ‘That my Eye, by 
the Help of an Image but fix Lines broad, or my Soul” 
with an Organ of half an Inch, fhould fee eight or ten 
fquare Leagues, and difcern the oe the Form, the. 
Situation, and Diftances of one million of Objeéts dif 
perfed all over this Plain, isa Myftery truly inacceffible 
to all our Reafonings. ‘That Operation muft either be 
corporeal or fpiritual. But whatever it may be cpr 
-to be, it will in both Cafes be equally above our Reafon, | 
It isan unfathomable Abyf ; but itis a Truth, and. an. 
undoubted Matter of Fact. What I can conceive of it, 
' (and 
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ind that isa great deal for me) is, Firft, That God being 
jone able to work this Marvel within me, I continually 
Kperience the Efleéts of his Prefence and Goodnefs: 
econdly, That in Nature, as well as in Religion, he is 
leafed to grant me the Ufe and Communication of certain 
leffings, and of certain Truths, without unveiling to me 
5 yet the Ground and Nature of what he vouchfafes to 
form me of; and, in fhort, that to difpute proved and 
rell attefted Truths, by alledging, that one does not con- 
sive them, is as little reafonable, as if I fhould fay, I 
“tually.do not fee Paris, nor its Churches, becaufe I 
on’t ‘conceive how, being fo little, I could have the Per- 
sption of ‘fo vaft an Extent. Unbelievers build on the 
Authority of this Principle of modern Philofophy, viz. 
ot to admit of any Thing, but what we clearly and evi- 
ently know. Let them fay then, when they open their 
yes to the Light; fee nothing: for I conceive not bow 
“y one can fee. 
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ÆNSTEAD of a Field embellifh’d with all the great: 
eft Beauties, which the Spring and the Art of Man 

may convey and gather there; -let us conceive this al: 
over-cover'd with Snow. The Light of the Sun, which 
begins to afcend our Horizon, is ftrongly reflected by 
that univerfal Whitenef, which overfpreads it. ‘The Day 

is confiderably brighten’d thereby. Our Eyes may freely 

| expatiate over the whole Plain, its Surface being perfeétly 
open’d before us. Every thing is enlighten’d and vifible, 
and yet confufed and undiftinguifh’d there; and this Con- 
fufion of the Objects does not properly. proceed from the 
Thicknefs of the Snow, which covers them; for the 
River is fill fenfibly lower than the Meadow; and the 
Meadow lower than the arable Grounds. A Tree anda 
Houfe have always a proper Form, which helps us to dif- 
tinguifh them tolerably wells; but we muit be at the T'rou- 
ble to guefs; and the Uniformity of the Whitenels, not 
. withftanding its Splendor, hinders us from diftingifhing 
the Rocks from the Habitations of Men, the Trees 
from the Hills, which bear them, the til’d from the un- 
till’d Lands. | À 


We 
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We then fee all, but can difinguifh 3 
thing. Such would have been the The Diftin@ion 
peét of Nature, had God allow’d us of the Objects. 
cht without the Diftinétion of Co- 
hours. | 
We evéry Day admire that noble Art, which, by 
ntly {preading a: few Colours on a Cloth, makes us 
thereon Objects, which do not exift. It deceives us 
\fhewing us a mere Outlide and Drapery. Bur if this 
itinétion of Colours skilfully managed is alone fuf 
jent to make Realities appear to our Eyes, where there 
| none ; it very plainly fhews the bountiful Intention of 
h, who has painted and cloath’d whatever is round us. 
ch individual Piece was by him render”d diftinguifhable. 
ch Kind wears. it’s peculiar Livery. Whatever is for 
'-Ufe has a diftinguifhing Mark, which characterizes 
We need be at no Trouble, when we want to dif- 
rer the T'hings we look for. ‘The Colours point them to 


[fo what Delays and Perplexity fhould we have been 
juced, had we been obliged every: Minute to diftinguifh 
: Thing from another by Reafonings? Our whole Life 
it then have been employ’d rather in Study than in 
tion, and we muft have remain’d in that eternal Un- 
fainty, in which Naturalifis fometimes aie with the 
it magnificent Hypotheles, or as Chymitts, after a 
jufand and a thoufand Diffolutions or Decompofi- 
figs. | 

Goi’s Intention was not to bufy Mankind about empty 
culations ; and it is plain, that he conceal’d from us 
Ground and Principles of Beings, in order to recal 
effectually to the Neceflaries of Life, and the Praétice 
Wirtue. The Earth was not made to lodge Philoto- 
ers apart, and folitary Dreamers, but to be -cover’d 
th a Society of Brethren, bound to each other by Wants 
i reciprocal Duties. For this Purpofe it was, that 
vd, inftead of the long and tirefome Method of In- 
‘ries and Refearches into the Nature of Individuals, 
is pleafed to grant Mankind, and even the Animals 
jt attend them, the commodious, eafy, and expedi- 
us Way of diftinguifhing Objects by their Colour. 
un opens his Eyes in the Morning, and, behold, all 
VOL. IV. L his 
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his Refearches are made. His Work, his Tools, his 
Food, and whatever concerrs him, clearly offers itfe!f to 
him. He is atno manner of Los to diitinguifh Things. 
The Colour is the Ticket that. guides his Hand, and in- 
fallibly leads it whither it ought to go. - | 
The Defign of making us quickly di- 
The Ornaments flinguifh Objeéts at Sight, is not the only 
of Nature, Thing that gave Birth to Colours. In 
this, as well as in every thing el, God 
has had refpeët to both our Pleafuresand our Wants. To 
what other Purpofe than that of placing us in a delight- 
ful Abode, can he have adorn’d all the Parts of it with 
Pictures fo firiking and fo diverfifed? ‘The Heaven, and! 
‘whatever is feen ata Diftance, were drawn at full Length. 
Splendor, ‘Sublimity, and Loftinefs cf Style, are the 
Character of them; Lightnefs, Delicacy, and all the 
Beauties of Miniature, are found again in Objects defgn’d, 
to be feen nearer, fuch as Leaves, Birds, and Flowers ; 
and leit the Uniformity of :Colours fhould become in at 
manner tedious, the Earth changes it’s Garment and 
Attire at every Sealon, The Winter, indeed, robs it. 
of a great Part of it’s Beauties; but it brings on again 
a Reit, which is of Ufe to the Earth, and ftill of” 
greater Ule to him, who cultivates it. Why fhould 
the Earth, while Winter detains Man within his 
Shelter, adorn hericif with Attire, not to be feen by her” 
Mafter? =~ à 
| Thefe Colours, which make {fo besu- 
and of Mans _tiful an Effect in Nature, are no lefs an 
kind, Omement to Society and Mankind. They 
facilitate all their Operations, as they 
do thofe of a great Army. They every where affift Sub-— 
ordination, by diftinguifhing Conditions. What a Come- o 
linefs do they not communicate to our Cloaths and Furni- 
ture ? They for ever give Employment to the Pencil, the 
Graver, the Shuttle, and the Needle ; but after thefe have” 
had their firft Preparation under the Hand of the Artift, - 
they fll are improved, in being placed with Decency, ! 
and match’d with Judgment and Tafle. This lat 
Merit they generally acquire from the Induftry of 
Ladies. : 


But 
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But of all the Services Colours do to us, the moft en- 
gaging is, their fo well anfwering all our Intentions, and 
{0 readily agreeing with all the Situations of our Minds. 
The moft common Colours ferve for ordinary Ufes, and. 
for Things of little Concern. The moft lively and 
brilliant are referved for more notable Occañons. They 
enliven our Feafts, and by their Splendor convey every 
Where a fecret Joy and Satisfaction, almoit infeparable 
from them. Are wein Affli€tion? Other Colours then 
take Place. They furround us with Mourning, and it is 
a-fort of Comfort to us, to fee whatever approaches us 
cohcern'd for our "Troubles, and fharing our Afliétion 
with us. 
_ Thefe Colours defign’d to vary fo ufefully the Scene of 
the World, gieatly deferved to be follow’d a Moment, 
in the Enumeration of the Ufes, for which they are fit; 
and we thereby conceive, that they have a Rank among 
the fineft Favours of the Creator. But could we know 
what they are in themfelves? Are they inherent in the 
Dbjeéts ? Do they exift in the Light ? Do they refide only 
within us? | 

It is with Colours as with all our 
Dther Senfations; they are partly within, The Nature of 
and partly without us. What affects our Colours. 

Soul immediately, is properly no where 

but within ourfelves; but what we experience is relative 
‘o what pañes within us. I feel a violent Pain when the 
Fire burns, or a Needle pierces my Hand; but the Smart 
I feel is neither in the Fire, or in the Needle. Flowers 
may indeed exhale fome Spirits; but the Smelling is no 
where but in me. Mufical fnftruments, when ftruck, do 
really fhake the Airs but the Sound and Harmony afc 
the Soul alone. 

“Thus the Red, which exhilarates me, and the Black, 
which makes me fad, are fo many Perceptions of the Soul, 
and fo are all other Colours. ‘They are fo many lively 
Notifications that we receive of what pafles about us. 
[Phefe Sentiments are fo truly our Property, they are fo 
really within, not without us, that by the Effect of an 
Order eftablith’d to keep our Souls always bufy, we in 
our Sleep fill experience the fame Senfations, the fame 
Smells, the fame Savours and Colours, though there are 
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no longer any external Objeéts to excite them. In vain 


would one fay, that thefe are only the Remains of the. 
Senfations we have experienced, revived again with us3— 


nothing but a remaining Emotion, which blends itfelf 


with feveral others within the Brain, and is follow’d by 
the Senfation annex’d thereto. I grant it. But the 
Reality of that Senfation is the fame as when we are 


awake. We then fee the fame Colours, the fame Objets, 


and at the fame Diflances. None but an infinitely power- | 
ful Being, none but a Being intimately prelent every _ 
where, can thus caufe and perpetually create in us all theie.__ 
fo exquifitely regular Senfations, which put us in a Cor- 


refpondence with every Thing about us. And as thofe 
Motions, which difplace and tranfport Bodies, . are the 
Order, after which God aéts upon Bodies; fo that the 


feveral Degrees of thee Moiions are fill no other than: 


the Adtions of God diverfified ; fo likewile the Senfations, — 


which affect our Souls, are the Order, after which God 


acts upon our Soul; and all the Varieties of Savours, . 
Smells, Sounds, Colours, in fhort, all our Senfations, are. 


nothing but God’s aëting on us, diverfified according to. 


our Wants. 
Let us not glance upon this Truth too flightly. Every 


‘Thing contributes to convince us of it. The Bodies, which — 


furround us, do not come and graft themfelves upon our 


Mind; nor does our Soul get out to diffufe itielf out. ~ 
: wardly, and to become acquainted with what paffes there. — 
‘The Light, which extends from the Objects to us, is no- — 


thing but a Mafs of Corpufcles, which can at moft only 
itrike my Eyes varioufly ; and this or that Impreffion is 


not of itfelf more fit to caufe the Senfation of Yellow, | 
than that of Purple. I perceive therein an Oeconomy | 


entirely free, and that fhele Perceptions, fo exquifitely re- 
gular, are the Work of an Almighty Being, who has 


eltablifh’d and makes us fenfible of them in an uniform À 


Manner, to acquaint us of whatever may be to us of Con- 
cem. How affcéting this Truth is! And how fit too, to 


maintain within me an awful Senfe of the Prefence of … 


Him, who communicates himfelf to me by intimate In- 
fluences, by Advices, and by perpetual Favours! But this 


Revelation, which God makes perpetually to us of the — 


whole Oeconomy of Nature by the Minifiry of our Senfes, 
is 
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is become fo familiar to us, «that we fcarce know the Au- 
shor of it again; and we complain of either his Un- 
concern or his Remotenefs, while we both receive 
from, and have in him our Senfations, Motions, ‘and 
Being *. , |. Sas 
But if the Colours, which touch us immediately, are 
nothing but the Aétion of God, diverfified in us by the 
Prefence of the Bodies round uc, we may now inquire, 
what are in Nature the Accidents, Strokes, and Moiions, 
to which God has annex’d the Senfations, by which he 
affects our Souls. If what, by ftriking on our Eyes, 
Bives Occafion to the Senfation of the Red Colour, is 
confiant, and fomething different from what produces in 
us the Impreffion of Green; what fhould hinder us to 
call that a red Ray, or a red Body, which is the oc- 
cafion of our feeing that Colour, or to call that a yellow 
Ray, or a yellow Body, which excites in us the Seniation 
of Yellow ; fince all Ambiguity was removed, by rightly 
diftinguifhing the Perception of fenfible Colours, which is 
pniy within us, from the Strokes, which proceed from ex- 
sernal Objects, and which are properly corporeal Colours ? 
Thefe are of two Kinds. Some are 
in the Rays of the Light themfelves; The Colours of 
others are in colour’d Bodies. That there Light. 
are in the Light Rays effentially red, 
others of another Colour peculiar to them, or, in fhort, 
Rays differently framed, is what can no longer be doubted, 
after the Multitude of Experiments, which Sir Jaac Nezw- 
‘on + made with all imaginable Succefs, for his own In- 
formation on that Point; let us fatisfy ourfelves with the 
plaineft and moft practicable of them, ‘They make ina 
Window-fhutter a {mall Aperture of an Inch in Diameter. 
When the Sun fhines bright thereon, the Rays received 
through the Hole into a Room made dark, and paint 
‘he Image of the Sun, or of the round Aperture on the 
Wall, or on a Cloth, or on a Screen {et to receive them. 
If, clofe to the Aperture, you prefent to the Rays of the 
dun the Side of a Prifm, that is, of a triangular Glafs 
F5 well 


# In him we live, and move, and have our Being, A&s xvii. 28. 
-ÿ Confult Newton’s Optics, Gravefand’s Inftitutes, andthe Expe- 
“iments, which are made at the Abbe Nollet’s, Quai-Conu. 
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well chofen, ground true and fmooth ; the Figure, which 
the Rays then make upôn the Cloth, is no longer 
round as before. It fill remains of the fame Breadth 5! 
but it becomes very long, is terminated by two ftrait 
Lines in it’s Length, and rounded at only either End. 
Towards one of the Extremities of this Figure, you per- 
ceive the fineft Red, then the Orange-colour, then the 
Yellow, and next the Green, the Blue, the Purple, and 
the Violet. Thefe feven Colours do not ftart and glare 
upon ope another; but you fee between every two of them 
gentle Gradations, which partake of the neighbouring 
Colours, and have fomething of a Mixture or Confufion 
in them. After having attentively examined this extra- 
ordinary Figure, they found out that it was compofed 
of Rays differently colour’d, and which being in them- 
felves of a different Nature, go through quite different 
Tracks in the Glafs, and therefore are differently refracted 
or diverted, fo as to fall on the Cloth, at Points varioufly 
diflant from that whereon they all fhould have fallen, 
had they not been refraéted in the Glafs. A flat Glafs is 
not fit to produce this Effet; becaufe the Thicknefs of 
it being equal every where, and the fame; the diferent 
Rays, which fuffer different Refractions there, are in pro- 
portion very differently bent in their coming out. of the 
Glafs into the Air, which brings them again to their firit 
‘Progreffion; fo that they feem not to have been bent. 
They remain fo near eachother, and fo much blended, 
that one Colour does not overpower the other. But if the 
different Rays have the leaft Inclination in their own Na- 
ture, to be bent or refracted differently from each other 
in the Glafs; this Difference fhall become fenfible, if 
they fall obliquely on a Glafs, whofe Thicknels continually 
is increafing. For two Rays, which in going into a flat 
Glafs incliné towards the Perpendicular, with a very flight 
Difference or Inequality, will come out of it quite clofe 
to each other, and without forming any fenfibie Angle. 
But if, in their entring the triangular Glafs, they be 
bent with a Difference ever fo little; that Ray, which falls 
a little lower in the Glafs, having a greater Thicknefs. 
to go through, increafes its Divergency. When after- 
wards both thefe Rays fhall come into the Air, their 
Separation, flill inconfideratle, though very real, will be: 
COME | 


Ofth COLOURS. — 103 


ome more fenfible. At the Diflance of fome Feet more, 
ne Sides of that Angle will have a fill greater Diver- 
ency ; and at twelve or fifteen Foot Diflance, two Rays, 
which in the Glafs were divided but a fingle Point, will 
e feparated by an Interval of half an Inch. ‘The Ray, 
yhich is the leaft diverted from its firft Direction, or 
raft refracted, is the Red. ‘That, which receeds moit 
herefrom, is the Violet; but then the Red is always at 
ne End of the Speëtrum or Figure. ‘The Purple is at the 
ther End. The reft of the Colours are between them in 
ne abovefaid Order. The red Ray is not fingle, any 
nore than the Yellow or the others. But after a deeper 
Red, there comes a Redof another Degree. The fame 
“ones, Diminutions, and Gradations, are found in theother 
ubfequent Colours. Every one of thefe Rays throws on 
he Cloth a round Figure, correfponding to the Aperture 
if the Window-fhutter. And as thefe feveral round Fi- 
ures are but little diftant from each other, thence pro- 
eds the Medley of the neighbouring Colours in that 
uift of Figures that touch each other. Hence the Uni- 
ormity of the Breadth of the whole Figure. Hence the 
wo ftrait Lines, which terminate it, and which are nothing 
mit the Extremities of all thofe round Figures delineated 
yy all the different Rays. Hence, in fhort, the Round- 
refs of the two Ends of the Figure, where the two Ex- 
remities of the two round Images delineated by the Red 
ind the Purple, muft neceflarily be. All thefe Circles, 
lelineated by fo many differently colourd Rays, and 
rom which a longifh Figure rounded at both Ends 
sfults, can never be better reprelented than by a 
Row of Gold, Silver, Copper, Braf, and other metal 
Doins ranged on a Table, and covering each other 
more than one Half. This Row of Counters is of 
everal different Colours, bounded all along by two 
Lines apparently ftrait, and at laft rounded at both Ex- 
‘remities. 

If thefe feveral Rays, after having pafs’d through one 
Grft Prifm, are received into a fecond, and then intoa 
third, there they fuffer greater Refractions, and form an 
Image {till longer, but never lofe their Nature, and con- 
tantly keep the fame Order among themfelves. "The 
Red is always firft. Then follows tne Orange-colour. 

: F 4 | What 
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What was yellow in the firft, fill remains yellow in the: 
third Prifm. The Green never lofes the middle place 5; 
in a Word, each Ray keeps it’s Colour invariably. Toi 
be the more certain of this ; prefent a Wire, or a Slip off 
Pañt-board, to the Point of the firft Prifm, where the: 
Beginning of the Light pañles; if you do it on the Side: 
where the red Ray is, that Colour difappears on the Cloth. 
Bring the Wire a little further, the red Ray immediately 
fhews itfelf again, and the Orange-colour vanifhes. You! 
thus make them fucceflively vanifh and return in the Fi. 
gure or Spectrum at your Pleafure. It is not then the 
Mediums, through which the Rays pafs, that gives them 
different Colours ; but the Mediums, and all Bodies in 
general, receive thefe Colours from the Rays themfelves, 
every one of which is of a peculiar and invariable Na- 
ture. You may even make yourfelf fill furer of it. 
Stop the Mals of Rays, which crofs your Chamber, by 
putting a Piece of black Paft-board with a {mall Hole in 
itin the Way. Through this Hole receive only the red. 
Ray, which you feparated from the reft by means of the 
Prifm 3 it fhallgoand mark out a fmall red Spot on the 
oppolite Cloth. Make this fingle Ray paf through a 
fecond, a third, and a fourth Prifm, or through a yellow 
ora blue Glafs, yet will you have no other but a red 
Spot. Likewife, if you receive a blue Ray, it will re- 
- main blue in all the Mediums, into which you fhall in- 
troduce it, and in all the Proofs, which you fhall be pleafed. 
to make of it. 

The Rays have then in the corporeal Light, Firft, A 
Colour and a Conftitution peculiar to every one of them. 
Secondly, They have each it’s different Degree of Re-. 
frangibility, that is, of Difpofition to be refraéied or bent. 
They have a third Property, viz. That the moît eafy ta. 
be bent in the Glafs, is likewife the eafieft and fooneft 
reflected, when. it reaches the Surface of the Air on the 
other Side of the Glaf. Thofe, which have the greateft 
Refraétions, are the firft refleéted, when the Obliquity of 
the Air, into which they tend through the Prifm, becomes 
great. For this Reafon, when they give the Prifm a. 
Motion, which increafes the Obliquity of the Light, with 
regard to the laft Surface of the Glafs, and confequently 
with regard to the Air, which touches that Surface; the ! 
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arple i3 the fir Colour, to which the Air on the other 
de the Prifm refufes a Paflage, and which being totally 
fleéted in the Prifm, difappears in the long Figure pro- 
ted on the oppofite Cloth. If, by inclining the Prifm, 
ou a fmall matter increafe the Obliquity of the Rays, 
en the Indigo-Colour vanifhes, then the Blue, and fo 
“the reft. ‘The Red however is the laft that leaves the 
lace. : 
| But when thofe Rays, which we but now faw feparately, 
y means of the Prifm, are united and concur; then it 
that they produce a Marvel far more furprizing than all 
re juft obferved. According to our Notions, they fhould 
2 much-alte”d by their Re-union, and make a dull 
iuddy Colour; as happens to the Colours of Painters, 
then they are blended together on the Pallet. The Re- 
erfe of this happens to the united and concurring Rays 
F the Light. They then make the cleareft and the moft 
vely White, which becomes imperfect only in proportion 
sits Tracks are difcompofed or not collected. After 
aving, by means of a round Magnifying-Glafs, call’d a 
ens, united all the Rays that come from the Prifm, and 
ather’d them on a Piece of Paft-board, into a very {mall 
pund Spot of the higheft White; with a Ruler cover 
nat Part of the Lens, on which you obferve the blue 
.ays to fall, and the little white Spot becomes yellowifh, 
r of a dull and dirty White Put the Ruler on the Part 
f the Lens where you fee the red Rays enter ; the Spot 
nen begins to become bluifh. From the Combination of 
ne feven chief Colours, and of their feveral Degrees dif- 
rently blended, the Grey, the Brown, the Olive, ETc. 
ne Siate colour, and all the other fubordinate Colours 
roceed. The Black is not in Nature. Itis Nothing. It 
; a Privation of reflected Light ; and the leis Reflexion 
here is, the deeper is the Black. But we may much 
etter conceive, how we are to judge of it, when, after 
aving feen the Rays themfelves, we fhall have dwelt a 
Moment on thole Bodies, which refleét tnem, and which 
ve fhall call colour’d Bodies. 

The Elements, of which the large and 
mall Surfaces of Bodies are made, muft be ColouredBodies. 
jonceived as Laminæ of an extreme Small- 
efs, of a difterent Nature and Thicknefs, and to each 
rs other 
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other differently inclined. The Rays of the Light being 


in their own Nature quite different among themfelves, 
find not the fame Relations and Difpofitions in all thofe 
Laminæ, on which they fall. One Lamina, that will re- 
ceive and refrat the Yellow in its Pores, fhall totally: 
quafh the Green. Another will partly admit a Ray, and! 
partly reflect it. A third, which in a certain Degree of 
Inclination would have admitted and refraéted the Purple, 
being differently placed and inclined, refufes all manner of 
_ Paffage to it, and reflects it entirely. At firft Sight it is 
plain, that this may be diverfified in infinitum. Herea 
fingle Inflance may account for ten thoufand. A woollen 
Stuff is made up, as it were, of an infinite Number of 
{mall Threads, themfelves made up of other Threads fill: 
incomparably finer. By this Difpofition.it is capable of 
reflecting all the Rays of the Light; which gives it the 
white Colour. But the Duft infenfibly flicks to it, a 
Drop of Oil falls on one Place, fome other Liguor is 
flung on another. Thus new Laminæ are convey’d into 
the Pores of the Wooll, whence follow Reflexions of fome 
certain Rays, which being alone in that Place, interrupt 
the Whitenefs, and form a Spot, by the Interruption of 
the Uniformity of the reft of the Surface. You {cower 
_that Cloth. You clean‘ it from thefe heterogeneous. 
Laminæ, and give it its former Whitenefs. If you dye 
that Cloth, what do you to give ita new Colour? The 
‘whole Art of the Dyer amounts to only replenifhing the 
Pores of this Cloth with Particles feparated from the 
Cochineal, the Grain of Scarlet, or any other Matter, 
of Service that way. The Multitude of the new Laminæ, 
which they throw into it, and which they know how ta 
make to flick clofe thereto by means of Allum, Er. is 
‘fo great, that the whole Surface and Infide of the Stuf are 
impregnated with them. And all thefe Laminæ of an 
uniform Structure, being fit to admit within their Pores 
all forts of Rays, except, for Inftance, the red ones; the 
Stuff in this Cale fhall refleét none but ‘the Red; and! 
that in a certain Degree of Strength, -or with a Mixture 
either of Purple or of other Tints. It will either be a 
Scarlet-red, a Crimfon dyed in grain, a Cherry colour, a 
Rofe-colour, a Fleth-colour, or any other reddifh Colour. 
whatever, ’Tis true, there remain always in that Stuff, 
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me Laminæ fit to refleét green, blue, or other Rays; 
nd this is fo very true, that if you offer to a Scarlet- 
oth, orlay on a blue Stuff, a yellow Glafs, that is, one 
nix’d with {mall Laminæ fit to admit every way a great 
umber of yellow Rays, then either the blue or red Stuff 
nall contraét a yellowifh Colour, whereas the fame yellow 
lafs being applied to a yellow Stuff, fhall much heighten 
’s natural Colour. For a like Reafon it is, that a Cray- 
fh, from the greenifh Colour it had when alive, becomes 
sd when boil’d. ‘The Fire, which penetrates the Cray- 
fh, carrics off from the Pores of it’s Shell the Lamine 
FOil, Salt, Er. that fil’d them, and it brings forth 
amine fit to reflect the red Rays, and to abforb all 
ther. The Stuf#s you call changeable Stuffs are made 
p of a Warp of one Colour, and a Woof of anothers 
rhence it happens, that we fee both Colours fhine therein, 
ither fucceflively or together. The Neck of a Pidgeon, 
Pheafant, or any other Bird, is cover’d with Feathers, 
hich have each a double Row of large Laminæ, every 
ne of which is made up of a double Row of other {mall 
md extremely thin Laminæ. ‘The large ones are of a 
lean Texture, and cover’d with an Oil, which makes 
hem fhine. ‘The other fubordinate Laminæ make feveral 
iferent Textures. The Elements of thefe different Orders 
eing differently porous, and differently ranged, of courfe 
efleét or admit quite different Rays. ‘The Bird cannot 
move his Head ever fo little, without prefenting to our 
‘yes fometimes {mall Surfaces fit to reflect Kays of a cer- 
ain Kind, and. fometimes other Surfaces fit to reflect Rays 
f quite another Species. | 

We fhall conclude thefe Remarks by the Black, and 
herein find the Confirmation of all we have faid. A 
black Surface is nothing but an Amaf of porous Ele- 
ments, or of Laminæ fo univerially pierced, that almoit 
all the Rays in general are admitted and totally abforbed 
therein; fo that by reflecting fcarce any of them, the 
Body becomes black, even fo as to appear a Hole, anda 
deep Hollow rather than an Object. This we eafily 
sbferve in thofe colour’d Bubbles, which Children make 
with Water and Soap. TheSalt, Water, and Oil, which 
make the Sides of the Bubble, are heavy Matters, in- 
ceflantly finking down towards the lowermoft Part; fo 
| sat that 
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that the Bubble grows extremely thick there, while it! 
grows very thin upwards. As the Elements, which come. 
pofe the upper Part and Sides of the Bubble, become thin) 
and tender, they refle& Colours livelier, finer, and of a! 
more pleafing Delicacy; but they become fo very thin to-. 
Wards the upper Part of the Bubble, that they admit the: 
Light entirely, and refle@ not the leaft Ray ; which ought 
to make that Place appear quite black; and fo, indeed, , 
it happens. There feem to be pretty large Holes at the: 
Top of the Bubble; becaufe the Sides, which are ftill 
real and entire in it, refleét no longer any Rays, are no. 
more perceived; and the whole Bubble burfts the next 
Inftant after. 

Colours are then effentially different inus, in the Light, 
and in colour’d Bodies. In us they are fo many entirely 
different Senfations, wherewith God intimately affects us, 
in order to diftinguith the Appearances, under which he 
Prefents all the Parts of the Univerfe to us. In the Light, 
Colours are fo many plain Strokes perfectly diftinguifhable 
from each other ; but which, befides their primitive Va- 
riety, fill form, by their feveral Mixtures, an infinite 
Combination of Changes and Gradations. Colours, in 
Short, are very different in Bodies themfelves ; and befides 
the Variety of the Apearances, there is an abfolute 
Foundation in colour’d Bodies, to affirm of one, that 
it is truly red; and of the other, that it is blue or 
yellow ; firtce the {mall Particles, which reflet one of thefe 
Colours, are, by the Inequality of their Struéture, of 
their Denfity, Delicacy, Combination, and Inclination, 
very different from thofe Elements, which compole a Sur- 
face of another Colour. Th: {mall imperceptible Parti- 
cles. of the Surfaces of all Bodies are {0 many Sieves, 
which, as it were, fift the Light. The Rays, which may. 
be received and admitted through the Pores of one of 
thofe Sieves, may be rejected by another. ‘The White ig 
a very fine Sieve, that fuffers nothing to pafs through. The. 
Black is the coarfeit of all, which lets every Thing through. 
For this Reafon it is, that a fingle Sheet of perfeily white. 
Paper, covering the Hat of a Traveller, or the Cap of a 
Child that walks, faves him from exceffive Heat, by re- 
ficcting it into the Air. For the fame Reafon it ee 
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lack Stuffs, and all black Bodies, are fooner heated, and 
afier burnt. À 
Here Phyfcs offer themfelves with all their Syftems, 
o make us conceive, by what Mechanifm the Subflance 
f the Light performs all thefe Wonders. One Hypo- 
hefis pretends to account for each of them, by making 
he Globules of the Light of Particles of unequal Sizes ; 
b that the biggeft fhall form the Red, and the fmalieft 
make the Purple; and inorder to fupport their Suppo- 
ition, they have recourfe to the Violence of the Red, 
which fatigues the Eye, while the Violet affects it but very 
moderately. Another Syitem pretends to extricate itlelf 
petter, by giving the Globules of the Light, or their 
Particles, . different Degrees of Swiftnefs. Another, being 
ifraid of altering by thefe Inequalities the Equilibrium 
-ffential to Fluids, will needs have recourfe to a Diverfity 
of Figures in the Particles of the Light, and in the Pores 
of the Surfaces ftruck by them. Many other Sÿflems may 
be devifed and thought of. It is fit we fhould liften to 
them all, and be bigotted to none; not only becaufe there 
is no Explication, that can account for all we fce in Na- 
ture; but becaule we are not fure, that the Mechanifm, 
which appears to us the moft probable, be exactly what 
the Almighty made ule of. But the Beneït we may reap 
from thofe little Syftems invented by Men is this; that 
though there were in Light no other than the Artifice we 
‘endeavour to conceive therein, (and no doubt the Artifice 
we thus imagine is far inferior to Reality) yet does it al- 
‘ways hold true, that there is in Light no Globule or any 
Particle, but what has received its proper Shape and 
Weight, its Degree of Swiftnefs, its Place and appointed 
Cour. Whatever Syflem and Oeconomy we may be 
tempted to efpoufe, in the one as well as in the other, it 
is evident from the Regularity of the Effects, that all 
thefe Particles of Light have received Orders peculiar to 
them, and which they moft faithfully execuie. They 
march together, but every one in its Rank. One never 
anticipates the Right of another. In fome Caïes, they 
are to go without Diftirétion, and to enter Bodies pell. 
känéll. In others the Precedercy is fix’d between them. 
“When they go ‘eparately, in entering the Red always 
goes firft, and the Orange and other Colours enter in their 
FRR Turn, 
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‘Turn, but Side-ways, and with Deviation, as it were, OF 
a Glance. The Purple always takes the lait Rank cf all, | 
The Order of their Return is no lefs regular. When thefe 

Colours fall on a Surface, which can admit them all, and 
at the fame Time the Obliquity, under which they fall, 

begins to be great; the Purple rebounds the firft, and no 

longer pañles through the Surface. The Indigo follows 

next, and the other Colours do the fame, as the Obli- 
quity increafes. The Red continues its Courfe longer, 
and is the laft refleéted. k ! 

__ From what has been juft obferved we conceive, that 
God, who alone was able to form the exterior and fenfible | 
Surface of all organized Bodies, has alfo taken care, in 45 | 
Diftribution truly immenfe, to regulate the Form, the 
Thicknefs, and Order, of the very minuteit Elements, of, 
which their Mafles are compofed ; that the Shape and In 
terftices of thofe minute Elements might preferve a ju. 
and an exact Proportion, with the fuperlative Minutenefs 
of the Particles of the Light; and that thefe Particles, 
being themfelves of feven different Kinds, they might — 
fometimes rebound from thefe {mall Elements, fometimes — 
erofs their Interflices, and thus produce Effects always new. 
and regular. From this noble Oeconomy,  eftablith’d in 

the Senfations, which our Souls experience; from that Order 
we juit now admired in the Siruéture of the Rays of the. 
Light; in fhort, from thar, which we cannot refufe to ac= 
knowledge in the very minuteft Elements; I fay, from 
thefe three Orders, eftablifh’d one upon another, and in- 

deed ufelefs without each other, the Sight and Ufe of Na- 
ture do refult. For whofe Sake were {o many Cautions, 

and has ail this Care been taken? 
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À LL Bodies, expofed to the Afpeét of the Sun, res 
ceive their Light and Colour from him. We 
1oreover fee thefe Bodies attended by a Shade infeparable 
om them, and which may in its Turn deferve our Re- 
eétions. Shadow is not, like Darknefs, a Thing of 
ought. It is attenuated Light; a more or lefs confider- 
ble Diminution of the Light, reflected from the Surface 
f Bodies, in a Place, to which the Sun cannot directly 
hrow its own. Laws invariable and as antient as the 
Vorld, caufe that Light to dafh from one Body upon ano- 
her, and from this fucceflively on a third, and fo on, like 
Water in a Cafcade, but always with new Diminutions 
f Force from one Fall to another. Were it not for 
hefe all-wife Laws, whatever is not immediately, and 
vithout any Obitacle interpofed, under the Sun, muft be 
nveloped in total Darkneis. While the Sun chears the 
tyes of thofe, who are in the Court of a Building, thofe, 
vyho have a mind to view the Infide, or the oppofite Front 
ff it, would on a fudden be wrapp’d in the darkeft Ob- 
curity 3) and-the Tranfition from the enlighten’d Side of 
Dbje&s to that, which the Sun does not fhine on, would, 
hroughout Nature, be like the Paflage from the ne 
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of the Earth to the Infide of Vaults and Cellars. But} 
by an Effect of the powerful Springs, which God {ets as: 
going in every individual Particle of that thin Subftance, , 
it pufhes all the Bodies, on which it falls, and is repell'd | 
thereby, on Account both of its Spring and the Refittance | 
it finds from them. It dafhes on and bounds from the! 
Bodies it has ftruck and brighten’d by its direét Influence, | 
From thefe it is carried’ on to thole round about 3 and 
though it thus paffes from the one to the other witha 
continual Lofs, it fhews us even thofe not expofed to the! 
Sun. From one Sarface to another, and from turn to turn, 
it at laft reaches the remoteit-Recefles; and when it can no | 
longer there procure us the diftinét Sight of Objeéts, it fill 
fhews them us confufedly ; it at leaft prevents our tumbling, 
and informs us of all Dangers. Poca a a 
What the whole Mafs of Blood does in Nature in great, 
by changing itfelf into a Twilight after Sun-fet, each ins. 
dividual Ray of Light does at every Inftant, in transforme 
ing it{elf into a Shade by its feveral Dafhings. Any. 
Portion of Light, which has already been of Ufe to us, 
inftead of fuddenly ceafing to be of Service, on the con 
trary prolongs and even varies it, as it grows weaker, 
Thefe feveral Degrees of Force rule our Actions, and fuit. 
themfelves to our Wants. ‘The great Beauty and lively 
Splendor of the pure Light, make us fet our Apartments. 
towards the Sun, from whom our Life and-Health pro- 
ceed. ‘The darkeft Side will ferve to lay up in Store. 
fuch ‘Things as fhun the Heat or a glaring Light. The” 
Shade ferves us to judge of the Situation of Ovjeéts, as_ 
well as to be the more fenfible of their Diftances ; it ferves 
to diftinguifh Things, which are like; it feems to make 
two different’ Colours of one, by taking from it the” 
Brightnefs it had in the broad Day-light. "Fhe Scarlet 
feems to change its Nature, when it comes into the 
Shade; it will undergo another Alteration, when it enters 
into a Shade that is deeper. All Bodies, even thof of the 
brighteft Colours, become darker, as they decline from the 
Influences of the Sun, and from the firft Reflexions of the 
Light, which conveys every where ufeful Differences. 
For in feiting off an Object by the Help of a Ground, or 
of another Objeét, next to it more or lefs dark, it em-) 
bellifhes, characterizes, and diflinguifhes in our Eyes, 
ear what” 
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hat the Remotenefs or the Uniformity of Colour would 
ive confounded. 
It is the Study of that Mixture, and 
| thofe gradual Attenuations of the Light The Shades in 
id Shades, which makes one of the Painting. 
bbleft Parts of Painting. In vain fhall 
ke Painter know, how to compote a Subject, to place his 
gures, and to draw the whole in a correct manner, if 
: knows not, by the Attenuations and exact Degrees of 
ight and Shade, how to make fome Objects draw near, 
hers to fit back, and to give them all their Contours or 
ut-lines, their Diftances and different Degrees of Strength, 
id the Appearance of Reality and Life. Draughtimen 
Defigners, to exprefs their Thoughts, only ufe weaker 
fironger Shades. Engravers, in order 

multiply the Copies of the nobleft Pic- In Engravings. 
es, ule no other Colour than the White 

their Paper, which they convert into as many Objeéts 
they pleafe, by the Sirength and Degrees of Shade 
ey cover it with; or elfe, they dothe Reverfe, and 
rrow the whole Copper-plate with large 

rokes; {fo that the Paper they fhould Engraving in 
jply thereto, when blacken‘d, would, Mezzotinto. 
em the Prefs, prefent nothing but an 
form Shade, or an univerfal Black. ‘They afterwards 
atch or burnifh out of their Plate, more or le's of thefe 
wokes. The weaken’d Parts of the Shade become fo 
any Points of the Object; and the more thefe Points of 
ade are flat and well erazed, the ftronger and the better 
lighten’d are the Lines of the Objeét. 
| Befides the important Service of convey- 
Bp a greater Dittinétnefs in the Piéture TheCoolnefs of 
Natuie,. the Shade conveys with it the Shade. 
ery where another far greater Advan- 
ge, I mean, Coolnefs. This, with regard to Cold, is 
hat Shade is to Darknefs. Cold is no more than the 
bience of Heat, as Darknefs is only the Privation of 
might; and as the Shade does not take the Ule of 
€ Day from us, the Coolnefs, which attends it, does 
te «deprive us of the Ule of a mild and moderate 
7axmth. 
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As the Sumimer-comes-on, -and-as the Coolnef - bes. 
comes neceflary, God fpreadssand thickens the Shades, 
which procure it for us. He gives Strength to the Leaves, | 
and prepares.convenient Coverts, under which the droops| 
ing Flocks fun the:Beams and Heat of the Sun. Mani 
comes thither, to réfrefh his exhauiting Spirits; there he! 
enjoys the Cool, -without being in the Dark; there he! 
continues his Work, without being deprived of the Sight] 
of Natures-When the Return of Winter fhall again. 
bring him to the Chimmey-corner, then fhall the Leaves! 
become ufelefs to him; andirthen. is the Time of their! 
Fall; but Man fhaïl fee them fpring again with his re. 
new’d Wants, eS | 

- That Shade, -fo-—ufeful in its own 
Gnomonies, or Nature, becomes fill more {o by the In: 
Dialing. duftry of Man, and by the Attention he 

gave to the feveral Ufes it wasof. When 
he fees it follow exactly all the Situations of the Sun; or 
rather, when he obferves, that the Motions of the Shade 
are the fame as thofe of the Rays, which would fall on the 
Ground, were they not interruptedin-their Courfe; ‘he 
informs himfelf of the Path of theSun, by that of the 
Shade; he makes the Shade of a Pyramid, a Style, ora 
Column, to fall on Linesand on Points, where it fhews 
him at one View, and withouta Trouble on his Part, 
the Hour of the Day, the Elevation of the Sun above the 
Horizon, andthe exatt Point.of the-celeftial Sign it actu- 
ally is in. The Reafon of this Praétice.is eafy. to. be con= 
ceived. Imagine in the Heaven a Point exa€ly over our 
Head, and which we fhall call Zewith, … after the Arabians, 
who, next to the Greeks, were our. Mafters in Aftronomy, 
and have fix’d the Terms of it. . Let us fet.up.a Pyrainidi 
or a fimple Pole perfectly. perpendicular; and let us extend: 
it in Imagination. up to the Zenith, by:a perpendicular 
Line reaching from one to the other...If the Sun fhould! 
come to the Zenith, one of its Rays would. fall down! 
that Perpendicular on .the Pyramid ;. the Point of which _ 
oppoling to. that Ray, no-greater Obftacle on one Side 
than on. the other, . it. would. form no-Shade, But if the) 
Sun deviates from the Zenith, its Ray falling obliquely’ 
on the Top of the Pyramid, the Point of Shade made 
by its Top on the Earth fhall be diftant from the Fo 
Or 
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the Pyramid, in Proportion as the Sun fhall be diftant 
mthe Zenith, and the Length of the Shade may then 
cad the Difarce of the Sun from the Zenith for that 
v, If the Length of the Shade varies from Day to 
% at the Moment of the Suns greateft Elevation, 
en he is in the Meridian or at Mid-day, it may be 
sulated how much the Sun draws near or recedes from 
Zenith in the Compafsof a Year. ‘That Shade on the 
R of Fune N.S. is the fhorteft, and on the 22d of 
-ember N.S. the longeft it can be in the whole Year. 
thefe Points of Shade faithfully obferved and mark’d, 
Il then be the faithful Image of the feveral Situations of 
‘Sun in the Heavens, and the fucceffive Inequalities of 
it Shade fhall exprefs the Succeflion, Order, and Limits, 
ithe Courfe of the Sun. 
Inflead of the Shade we may make ufe 
a brisk Ray of Right through a Shade Sun-Dials. iy à 
Hole, which comes, and with its Ex- Meridian-line. 
mity whitens and marks out among 
ints and Lines drawn on the Ground or otherwile, the 
ice, which relates to the Progrefs of the Day, or of 
current Month. Some ufe a fmail round Aperture in 
: Cieling or the Wall, having a jouth Afpect, on a 
vément or an inlaid Floor. They lay on that Pave- 
nt, rather than on the inlaid Work, which the fuliry 
sat or the wet Weather always injures, a Lamina of 
arble or of Copper, which direéts iis Extremities to- 
irds each Pole. This Line is call’d a Meridian-line; 
raufe it neceflarily takes in all the Points, on which the 
ry of the Sun will fall every Day of the Year, at the 
flant when that Star is equally diltant from the Place 
its Rifing and that of its Setting. And as it rifes or 
es down differently in the Heaven, according to the 
afons of the Year; the Point of Mid-day, though al- 
ays received upon that Lamina, falls thereon higher or 
wer, according to the Situation of the Sun. This Va- 
sty is there exprefd by fo many Marks, which point 
it to you and exaétly diftinguifh the Solftices, the Équi- 
xes, and the daily Diftances of the Sun from the Æqua- 
r, towards either of the two Tropicks, between which 
 Courfe is conined. 
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Such is that famous Line, which Eznatio Dante, 
Dominican or White Friar, delineated in the Church | 
St. Petrone of Bologna, Ann. 1 575, to mark out chief 
the Points of the Solftices and the Equinoxes, the Non-og 
fervance of which had difcompofed the Order of th 
Holy-days. That Line was placed in fome other Part 
the fame Church, dnd infinitely improved by the greg 
Ca fini, à 

Of this fort is the Meridian-line delineated at the Roy: 
Obfervatory. Such are all thofe, which private Perfow 
now make in their own Studies, or in any other Place 
the better to regulate their Pendulums. “St 

A quite different Ute of the Shade, ai 
he dark rather of the Light furrounded with th! 
Room. deepeft Darknef, is commonly madd: 

They put upon a Table a fort of lite 

Room or Tent, fupported by Laths, and well clofed Wit! 
good flrong Cloth. That Tent, which mof common 
is made in Form of à Pyramid, is terminated by a larg, 
Glaf of a lenticular Form, above which are two {mal 
Uprights, defign’d to fupport, and at Pleafure to incling 
a flat Looking-glaf. The Rays of the Objets from every 
Side fall on that Glafs, whence, by the juft Difpofition giver 
them, this Looking. gla being inclined fo as to form ar 
Angle, &¢. they are refleed on the lenticular Glafs, ho: 
rizontally placed at the Top of the littie Room. That Glafs 
which is thicker in the Middle than at the Edges, refraéte 
and draws thefe Rays near each other, fo that they paint 
in Miniature the Image of Objects on the Bottom of thes 
Room, wherein a Linnen-cloth or a white Paper is laid,, 
in order to give them tore Strength. If you turn your? 
Back to the Objeéts, and put your Head under the Fore. 
curtain, but in fuch a Manner, that the Light cannot get} 
into the Tent, the external Objects feem painted there with} 
all their Colours. It is not poflible to fee a more exact | 
Profpe& or Landskip whatever. It is Nature itfelf. + 
This pretty Invention goes farther than mere Amufe- | 
ment. We may very uffully exercife ourfelves in de- | 
lineating on a Paper the Lines, which terminate, or the | 
Out-lines of the Obje@s. We may place at the proper | 
Diftance a Perion, whom we order to put himfelf in this 
or that Pofture, or take fuch or fuch an Air of ‘the | 
an 
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jany other Attitude we may want. And it is not only 
peaty Matter to exercife one’s {elf in the moft difficult 
sof Drawing; but we fhall likewilfe in a very fhort 
t take the Profile and Profpeét of a Caftle, of a Land- 
, or of a large Town with its Towers and Steeples. 
this Means, you are fure of the Exatnefs of the Fi- 
js and Situations. You afterwards take the Time ne- 
ity to fhadow each Piece, according to the Degree of 
re it fhould have, or to colour the whole, without lofing 
it of the Original you copy after. [hus Nature proves 
imoft learned and moft convenient of Maflers to us. 
}isan eafy Matter to make of Shade another, indeed 
Fntértatning, but fometimes more neceflary Ufe. You 
va Mind, without giving yourlelf any Trouble, and 
fout any Inftrument, to know the Height of a Tree, 
iuilding, a Steeple, or a Hill. The Shade of the 
ects will immediately acquaint you with the Truth of 
‘Matter ; provided you don’t make the Operation im- 
Hately After the Rifing or before the Setting of the Sun; 
wule the Shadow at that Time fhortens or lengthens fo 
venly, that there would be a Mifreckoning from one 
ment to another, 

‘hruft into the Earth a Stick perfectly i 
wht and perpendicular. Meafure the Lo knowsthe 
de of it. This is either longer, fhorter, Stover by te 
iqual tu the Stick. It will be with the Shade. 

He of the Tower compared with the 

ght thereof, as with the Shade of the Stick compared with 
Height of the Stick itfelf. Meafure the Length of the 
de of the Tower, which fuppofe you found to be twelve 
noms. After having in the fame Manner mealured the 
le of the Stick, divide this laft Length into twelve 
il Parts, which we fhall call Inches, Minutes, or any. 
it Name you pleafe. By applying that Meafure to the 
k, you, for Inftance, find that it is but ten Inches, or 
10f thofe equal Divifions or Parts. This being fo, the 
de of the Stick is of Courle two Inches longer than the 
K itfelf. ‘The Shade of the Tower does then likewile 
ved the Height of the Tower by two Fathoms, and 
ice you are unqueltionably inform’d, that the Tower is 
Fathom high. If, on the contrary, the Shade of the 
wer happens to be eight Fathoms, and the Stick to Fy 
Be: cee 
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ceed by two Inches, or Parts, its owa Shade, which yq 
fhall have divided into eight equal Parts, it thence follow 
that the Tower is by two Fathoms higher than its Sha: 
is long. Itisthen ten Fathoms high. Finally, If # 
Stick e equal to its Shade, and he Shade of the Towel 
immediately meafured, proves to be ten Fathoms, ye 
may, without any other Calculation, be certain, that th 
_ Tower and its Shade are equal, and that its Height is te 
Fathoms. | 

This Comparifon of the determined Height of a Pol 
mid, or any other Gnomon, for Object fet up, to infory 
us of fomething by its Shade) affords us an excellent MI 
thod of fixing certain Points of Geography. For Ty 
fiance; if we know, from faithful. Memous, the Propot 
tion, which is at Pekin, between a Tower a hundred Fou 
high and its Shadow, on the Day of the Summer Solitid 
at Noon, and at the fame time find another Proportion @ 
Paris, between a Gnomon one hundred Foot high and 14 
Shade; from the Difference of thefe Proportions we an 
inform’d, how much Pekin is nearer than we to the Line 
which bounds the Courfe of the Sun. For the nearer | 
Place is to the perpendicular Fall of the Rays of the Sum 
at Noon, the fhorter likewile the Shade of ‘Towers prover 
there to be. We may then judge how much nearer ong 
Town is to the Point of the Solftice than another, from 
the Inequality of the Shade of two Towers of the fame 
Height under the Meridian Sun of any particular Day. 

Though Man’s Skill contributes fomething to thefe {everai 
Operations ; it confifts only in obferving the Motions of 
the Light, and in making ufe of the Helps, which Light 
affords us. The Fluid, ec all thefe Lines and feverat 
Directions fubhift, touches us immediately. But the Soures 
of the regular Motions for our Sake operated therein, i 
thirty three Millions of Leagues diftant from us. a 
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N OD, by the manner, in which he has conftruéted and 
[X placed the Sun; has made it the Centre of the Dif- 
lation of that Day and thofe Colours, which were to 
der the World vifidle. But his profound Wifdom, 
ich delights in bringing a Multitude of great Effects 
of one and the fame Inftrument, has defign’d more- 
w the Activity of that wonderful Globe, to diftribute 
oughout the Earth the juft and exaét Quantity of 
at, which therein gives Life to Man, Animals, and 
mts. °Tis true, Heat can create nothing. Organized 
lies are not indebted to it for their Struéture ; and the 
ments, which nourifh and make thefe organized Bodies 
grow, have alfo their peculiar Nature independent 
hi Heat. But it is with good Reafon, that Heat is 
ed vivifying$ fince God has appointed it, to fet the 
ments at work, and to aflift organized Bodies in 

their 
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their Unfolding, Growth, and Perfeétion. It is that Head 
which gives Birth to the Winds, by dilating the Air. | 
is that, which, by raifing the Water on high, ever 
where conveys Cooinefs, Refrefhments, and Plenty. It | 
that, which makes Men long for enjoying the Sun, final 
it is that Star, which fecures them not only fine Dayh 
but even their Breathing and Life. We all of us, witll 
out the Help of any Arguments or Inquiries, are fenfib. 
of the fecret Relations,. which are between the Lieat a) 
the Sun and our Life. We value our Habitations, onll 
as they enjoy the Afpeét and Influences of that Staw 
We have no Opinion of, and diftruit fuch as are by hing 
but obliquely influenced. When they are totally deprived 
‘of it, we compare them to Tombs. And it is becaufe thi 
Sun warms whatever it lightens, that we ftyle it the Sout 
of Nature. A 
But let us not entertain of him an Idea more advantag 
geous than Truth will admit; and Jet us be ture not té 
fall into the fame Miflake as thofe Nations and Philofor 
phers did, who honourd it as the Father of Light ang 
Fire. In the greaieitt Remotenefs of the Sun, and in the 
darkeit Night, we fil have the Ufe of Fire at oui 
Command. There may be then at leaft one {ort of Firek 
which we do not always receive from him the Moment 
we uleit; and it will perhaps be the fame with the Fire 
or Heat, which we experience in Prefence of the Sun, ag 
with the Light itielf. We have remark’d, that the Light 
was not any. Emanation of the Subftance of the Suna 
That it was before him, and not in him. That it was aa 
effectually round us during the Night, wherein the minutefl 
Spark of Fire renders it fenfible to us, as it is in the broadk 
Day-light, when the Sun pufhes it violently upon; ini 
fhort, that the Sun was not, any more than a fingle 
Spark, the Mover of the Body of the Light. Thought 
the Light fhould in itfelf then be a real Fire, the Sun, 
which pufhes it towards us, would at moft be’ only ak 
magnificent Inflrument, defign’d to communicate to a 
great Diflance the Ule of the Fire, by the Univerfality off 
the Impreffion it gives the Light; and we fhall always be 
forced to look higher than the Sun for the Principle ¢ 
that immenfe Action, and the Original of this noble | 
Oeconomy. | we 
: | Bat 
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But the Intention, which has form’d thefe Springs, and 
ie Hand, which governs them, fhall becom: more fenfible 
4 you ; nay, you will needs be amazed, atthe Con- 
leration of the Cautions that were employ’d to iecure 
ie Length of our Days, when I come to fhew you, that 
ides the Light, which fills the Univerfe, God has placed 
far us, and purely for our fake, as well in the lower 
rata of the Air, as within the outer Cruft of our Earth, 
) Element full of Force and Adtivity, which we thall 
11 the Terreftrial Fires that itisthat Fire, which is the 
mitant Support of our Life ; that it owes it’s Exiftence 
ither to the Sun or to the Light ;.and that what it re- : 
ves from the Sun, amounts to no-more than a fironger 
| Weaker Impulfion, which it receives from it by means 


à that Fluid the Light, which extends from the one to 
2 other. ; 

ITo avoid all Difputes, I fhall grant, if you pleafe, 
at Light is a real Fire, and that it can both burn 
give Light, in proportion as it’s Aétivity or the Im- 
fon it has received is greater. You may call this the 
dleftial Fire, if it burns by itielf, and not by means. of 
© Fire. But it feems to me evident, that there is a 
prelirial Fire, a very rear Neighbour to us; that it 
dérs more or lefs into the Compofition of terreftrial 
ies ; that it is difperfed through the whole Mafs of 
Air, efpecially of the lower Air; that it is not per- 
btible in terreftrial Bodies, fo long as it remains im- 
Hon’d therein; that it is not. vilible in the Air, © 
Basit is in Equilibrio, and equally diftributed therein ; 
tthat it breaks out, when it-is agitated or confined 3 
jdhort, that, far from. being the Light, it has the 
ular Property of being puth’d and atled on by the 
eht when agitated, and of making, in it’s Turn, the 
ht to fhine by repelling it, I fhall rather make uf 
‘Matters of Fact than Arguments, to convince you of 
fe extraordinary Means, by which God preferves Man- 
@, and in which we find the affecting Proofs of a kind 
nevolence, which could have no other Object. than 
rfelves. : 

K. We may experience a very gentle Warmth ina ver 
4k Place, and convey the brightet Light through the 
indows of a Room wherein we feel an oxceflive Cold. 
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2. The Fire, which comes out of a German Stove 
fenfibly affects us, without making the leaft Imprefiion off 
the Eye, otherwife fo eafy to be affected; becaufe tha 
Fire, though abundant, is much difperfed, equally di 
ftributed, and incapable of pufhing the Light upon om 
Eyes; except where it isagitated, confined, and acceleratedy 
On the contrary, the Light reflected by the Body of thi} 
Moon makes a ftrong Impreflion upon the Eye, without 
having however the leaft Heat. Here is then a very 
plentiful Fire without Light, and a very bright Light 
without Heat. é: A 

3. But it is an eafy matter to difunite the terreftria 
Fire and the Light ftill more. Let us p'ace ourfelves og 
the Top of the /ps, or on the Pico of Teyde in the Ifland 
Teneriffe, nearly at the Entrance of the Torrid-Zone 5 o 
rather fill on the Top of the Cordilieras in Peru, whieh 
is in the very middle of the fame Zone, and on the hight 
eit Mountains in the Univerfe. You imagine, as yoo 
aicend, and more and more approach towards the Sunr 
that you are are going to experience a greater Heat. But! 
advife you not to venture that Journey flightly cloth’d| 
for I muit tell you, you will be not abfolutely free from 
fhivering under the warmeit Fur-lining. The more you 
fhall afcend, the fharper will the Cold appear to yout 
The Air of the Pico, under the twenty-eight Degree ot 
Diftance from the Æquator, is fharper, though without 
Wind, and in the Month of 4yvgu/?, than the Air of 
London under the fifty-fecond Degree of Latitude, and 
- during the hardeft Frofts that were ever experienced there\ 
This Faét, attefted by very credible Witnefles *, begina 
to hint, whether the Body of the Fire comes from above 
or refides below. But as yen might be inclined to think! 
that the Reflexion of the Plains makes up the Force of 
the Light; inflead. of a Mountain terminating in a Point] 
let us chufe the Cordilieras of Peru. You are not te 
imagine them fo many irregular Pyramids. We on the 
contrary find there very fpacious Plains feveral hundred? 
of Leagues in Length, and which being higher than the 

| _ Region 


* The Air, at the Top of the Pico, was as cold as I have knowtt 
it in England in the fharpeft Froft I was ever in. Extra& from the 
Relation of the Voyage made to the Topof the Pico, byM J. Edens: 
Phil TranfaG. abudged. Vol. 5. Part ii, Pag. 147 Ld 
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fegion of the Clouds, and of the terreftrial Vapours, 
€ chear’d with a pure Light, which muit needs be there 
ry active and powerful, fince it every Day falls thereon 
fmoft perpendicularly. No Wind ‘comes thither to 
veaken, or any Fog to blunt it. Nothing, in fhort, is 
brisk as the Reflexion of that Light. Thole Places 
bwever are deftitute of all Heat. It cannot fo much 
melt the Snows, which lie lower on the Declivities, or 
HA the Production of any Plant whatever. No Tra- 
ler ever ventures on this dangerous Journey, without 
Wéring himfelf as warm as he would be in the North. 
k fometimes is frighten’d on finding Men on Horfes dead 
ith Cold, which continue fliff and unchanged for feveral 
wars together, in Places perfeétly inaccefhble to Heat, 
ain, and Infeéts. 

Were the Light the fame Thing as our Fire, the Heat 
Ways would increafe in proportion to the Light, when it 
met crofs’d by the Wind, or intercepted by any Clouds, 
ere is however an extremely brilliant and perfectly re- 
ted Light, which yields but little, or rather no Heat 
wall. I have then ftill the greater Reafon to think, 
at if the Light, which we receive in our Climates, is 
erein accompanied with great Heats, is it becaufe it 
ithes towards us a Fire, which it finds there, and which 
not fo abundant in more elevated Places. 

44. And really, as 1 defcend from the Top of thefe cold 
puntains, (and we find the fame thing alfo in coming 
wn the A/ps and the Apennine) I breathe a milder Air. [ 
oceed to Places where the undermoit Snows begin to 
lt, while the uppermoft remain impenetrable to the 
ght, how bright and glaring foever it may be. As I 
me fill lower, I perceive a little Grafs, and the Fertility 
weafes together with the Impreflions of the Heat. 
m after I walk a-crofs Herbage and Woods; and at 
I am (though the Sun be but juft up) obliged to rid 
If of the Burden of my Cloaths, which overweigh 
» Whereas they fcarce could fhelter me againft the 
wp Cold of the upper Grounds. The Change I ex- 
fience, as I draw nearer the plain, is then in the Fire 
If and not in the Light. The Fire abandon’d me 
are, as I went from the lower Lands, and every 
. G 2 thing, 


ma - DEALOGUE XL 
thing, as it were, invite me to acknowledge it’s refdi 
there. 


My firft Sufpicion gathers Strength from other Ex | 
ments. A Pepa Coal, which being offer ’d tof 


parallel Rays on anode GR edd at ‘forty, or cum 
fifty Paces. Diftance, fends thither a fuficient Numbe 
seks by a reflex Fire, to burn a few combuftible Ma 
in the Focus of this laft concave Glafs; whereas 
Light of the Moon, heighten’d by the Re-union, & 
giving in the focal Point a Degree of Brightnefs, wh 
Meflieurs of the Academy of Sciences judge to be fi 
hundred times greater than that of the Full-Moon, war 
nothing there, nor does fo much as caufe the leaft Agi 
tion imaginable in the Liquor of the Thermometer, w 
even the Approach of the Hand is capable of raifi 
A very little Fire then difplays a greater Capacity — 
burning, than a very great Light ‘does; and who kno 
but the Light does not burn by it’s own Power, bu 
the Mediation and Interpofition. of the Fire it pi 
forth, when it is come up to acertain Degree of Acti 
or when being bent in the Convexiy of a Glals, 
unites it’s whole Force in a fingle Point, and t 
_frongly ciao ae the Fire it meets with, becaufe t 
refides in the Air? : 

Letus not degrade Light. Let us fuffer. it to enjoy 
Reputati ion it hes of being able to warm and burn 
proportion to it's Strength. How queflionable foevel 
this it’s Prerogative may become, from the foregoing} 
Experiments ;. it is enough that we have made it go 
that there is a terreltrial Fire, amidft which we 
which becomes fenfible, when the Light of the Sun pr 
onand pufhes it towards . us, and which makes the Lig 
\fbine in the middle of Dale, when it is with VE T 
carried againft it. 

6. The Light without any Hindrance pañles ihren 
Cryftal, Ghats, and Jewels. But moi of thefe tranfpai 
Matters ceafe to be fo, the Moment the Fire penetra 
through. or makes them red; and that Fire, very. 
from being the Light, does then actually reflect and ent 
repel it, without yielding it any Paflage. 
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17. The Light of the Sun, which fp rile: with but very 
lle Heat, even in the midit of Summer, on Mountains y 
here it finds lefs Fire to prefs, fo fwiftly throws down 
jon us the more abundant \Fire it finds in the lower Air, 
ht it renders it furious, and makes us {uffer fultry Heats, 
kn when it no longer fhines above our Horizon, and 
pen the Night is come. Was Light Fire, we fhould 
ive exceflive Heats, before as well as after the Salitice, 
h in Mayas wellas in Fu/y. The Licht, at the End 
Nthele Months, is equally brisk and active. That at 
me o’Clock in the Morning, is the fame as that at three 
Hthe Afternoon. But the tirft only begins to quicken the 
re, Whereas the Fire violently agitated, ftill maintains 
14 a good while after the tecond is gone. ‘The Light 
pures only irritate the Fire, and is not the ‘eli-fame 


« 


ning with it. ‘ 

38. What makes us confound them is, the Cuaflom of 
ling them almoft never afunder. Above all we are apt 
believe, that a Stroke of Light isin itfelf a Stroke of 
we, when we fee.it pafs through a lenticular, or re- 
ited from a concave Gla, and there burn or calcine 
nat is offer’d to the Focus. But the Light is not cf it- 
perhaps more burning in that Point than in any other. 
lig true, it’s A€tivity and all it’s Efforts are center’d there. 
iprodigioufly quickens the fmall Quantity of Fire, which 
Hinds there, and which, as it were, it keeps clofcly im- 
Won’d: It renders the Fire it finds there furious, but 
5 not bring it thither; or if itthere precipitates the 
we from feveral Points, yet that is no Argument why 
e fhould confound it with the Light. 

19. So many Proofs we have to produce, fhewing that 
Bwight is difperfed throughout the Univerle, and that 
as prefent every where, even when it is unmoyed, and 
Appearance void of Action; fo many of aimoit 
Hpable Proofs have we to offer, fhewing us, that 
nt Fire has been placed for our Service, not truly 
ove. the Air, as Arifot/e thought, or in the Light, 
we may fancy from ambiguous Proofs, but in the 
wermoit. Regions of the Air, in the Neighbourhood 
the Earth, and in the Earth itfelf to a certain 
epth, | 
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Nor are you to think, that this precious Element, they 
true Support of the Life of our Bodies, (and who knows 
but it may be that Life itfelf?) be any way hinder’d ing 
it’s Operations, from it’s having been placed in the orofsl 
Air, in the Water, and in the Earth. How thefe Ele+ 
ments are conftruéted, I indeed know not. But whätf 
flrikes every attentive Eye is, that the Struéture and Ar: 
tifice of them is fuch, that they unitedly produce the 
nobleft Effects, and that oftentimes the one is pei fectlyy 
void of Power without the Affiftance of the other. Light 
increafed accelerates the Motion of the Fire; the Fire 4 
colleéted dilates the Air ; the dilated Air raifes the Wau 
ter, the Oil, and the Salt. Al] the Elements blendedh 
together roll in the Atmofphere, whence they fpreadi 
all over the Earth, and ftrew Bleflings every where. 
You fee at one View the Confequences of this wiles 
Mixture. i 

Though perfe&tly impenetrable by our Underftandingl 
it is demonftrated by Matters of Faét; and it is in parti. 
cular an unqueftionable Truth, that the Element of Fire! 
refides in the Air we bredthés in the Water we drink,, 
and in the Earth from whence we fetch our Food. The: 
Air, which the Fire abandons in receding from the Earth} 
becomes intolerable. The Water, which the Fire dom} 
not fupport, refufes to flow for our Ufe, and by 
re becomes as hard as a Stone. ‘The Earth, 
deftitute of Fire, is a heavy-Mafs, void of Aion ard 
Utility. 

‘The Fire dwells inthe Bowels of the Earth, at elt 
toa certain Depth. It rufhes out of it, through the : 
Crevices and Openings of Volcano’s. The Water carries à 
it, together with the Sulphur, a great Way from the Iron} 
Mines. It is wafh’d from diet, and we fee it iffue to- 
gether with the Mire of hot Baths. It is not lefs real, 


for it’s apparent Inaëtivity in the Filaments of Sul iphuay | 
in Fat, in Woods, and in all vegetable Bodies. A brisk} 
| 


Shock difclofes the Fire, which refides even in the: 
Bowels of Flints, or at leaft the Fire of the Air, whic 


is catch'd between the two Points that ftrike againft each 
de | 
| 
| 


das 


other. 
The rub Ping of Glaf-tubes, or of the Axletree of a 
Wheel, not only heats them, by quickening the Fire, 
dE | 
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nich makes a Part of their Subftance; but evendifplays 
“ticles of that Element, oftentimes capable of caufing 
Conflagration. Thefe Sparks, fetch’d either from 
nes, or out of the Air, and violently agitated againit 
ich other between two Mill-ftones without Corn be- 
een them, acquire a degree of Force capable of fer- 
jg the Timber-work and the adjacent Buildings on 


ure. 4 
NNo Body is fo apparently deftitute of Fire, as Marble 
id Metals are, but what grow hot by violent Motions, 
it only by the Agitation caufed in the Fire that fo- 
hrns therein, but alfo by the Communication of the 
we, which is heighten’d in the agitated Air, and in the 
nbient Bodies. Clafhings and Shocks are not the Fire, 
jt ferve to let it loofe, by agitating or crufhing the 
ibbles of Air, and the little Cells, which contain it. 
|l Bodies may be equally agitated or pref’'d ; but all 
e not therefore equally combuitible. They are the 
bre apt to take Fire, as they contam a great Quantity 
that Matter, and as that Fire, whole force confiils 
it’s Quicknefs, acquires a greater Motion by (it’s 
gitation. 
The Fire is then under our feet, and all around us, 
ways ready to ferve our Purpofes; we lofe it in por- 
ition as we get above the Plains, where God has | 
"d our Dwelling; and it is a very pleafing Con- 
seration for us to fee, that in finding out the true 
ace of this fo beneficial and fo comfortable Fire, we 
the fame time find out fo evident and fo well di- 
mguifh’d an Intention in God, of placing it within our 
rach, and of keeping it always in a readinefs to favour 
‘our Defires, 
Thele Proofs feem fufficient, to make me renounce the 
immon Prejudice, which confounds our common Fire 
ith the Light; and though I conceive not the Nature 
either of them, I fhall fufficiently diftinguifh between 
vem, if I am but fenfible of the Difference of the Place 
ey take up, and of the Funétions they are appointed 
difcharge. 
The Fire and the Light then dwell around us, fince in 
ie Night, as well as in the Day-time, and without the 
ielp of the Sun, we make ufe of them, and always 
G4 find 
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find them at need. But the Place of the Fire, which we | 
ufe, extends not to a great Diflance from us. The Place! 
of the Light, on the contrary, extends to the very Stam 


The Activity of the Fire fpreads but a little Way, and it} 
| 


fenfibly ceafes to act, when it is ever fo little fcatter'd.| 
The Ativity of the Light, on the contrary, extends tol] 
an almoft infinite Diflance. ‘Thefe two Elements, whenh 
in Repo’, and not outwardly inflienced, keep between] 
themfelves a fort of Equibrium., They touch without} 
elafhing againft each other ; they are under our Hands,} 
and before our Eyes, without being either felt or feen.,| 
But one of them cannot be ftrongly agitated, withoat} 
caufing an Agitation to the other; and their reciprocall 
Power increafes.in proportion to their Quantity, and the 
Strength of the Impreffion received. The Narrowneis off 
the Compañ, within which the Fire is accelerated, fill 
contributes to increafe it’s fury. The Firein a German 
Stove caufes no Corflagration in adjacent Bodies, nor anyy 
Emotion in the Light, as it is difperfed at Liberty and inf 
a true Equilibrio; | whereas that {mall Parcel of Fire we} 
call a Spark, is fo violently agitated between the Part of] 
the Flint where it is flruck, and the Parcel of the Steel,|, 
which fetches it out, that it melts the Metal, and fhakes| 
the Body of the Light, fo as to make it appear at ai 
hundred Paces round it. We find thefe melted Particles} 
of Steel in the Paper, over which we have ftruck a Light.) 
The Microfcope, which fhews us their bright and unra-| 
veli’d Figures, is a Proof of their having been in a State: 
of Fufion. 2 | 

When then the Fire and the Light are in Equilibria, | 
their Quietnefs infures our Eafe and Repofe. ‘The Trouble} 


of the one can no fooner: be communicated to the other, | 
cae 3 


Shock a Force fuflicient to melt the Particle of Steel, which | 
flrikes it out, has alfo a Force fufficient to agitate flronge | 
ly the Light, which immediately communicates it’s Agi 
tation to us. Whence the perpetual Advices it gives u: 
When the Fire is but little, it is only a gentle Glimpk 
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| iPs Sp'endor becomes terrible, when there is any great 
Inger. It feaionabhy reveals all the Operations of that 
hdfui Element. Ît declares it afar off, and long beto.e 
| Arrival. It gives us warning of the Havocks it may 
ve; and becaule the Fire has a Fury capable of caufing 
eneral Deftruction, it is, that the Light was’ pliced 
k it, as a watchful Centinel, which prevests ty a 


ltary Alarm the Difafters it would bring upon Men. 
s true, the Lightning does not in time warn the Ma: 
t is thunderthuck ; but it, at leaft, warns the others 
vacknowledge the Hand of him, who both ftrikes and 
tres. 3 : 

How much foever we may be beholden to the Light, 


Nthe faithful Advices it gives us; yet let us not look 


bn the Fire as an Enemy. It is, on the contrary, 
lineftimable Gift. It never is offenfive in Man’s 
mds, bat when ill managed; and never hurts in 
id’s Hands, but according to the wife Purpotes of his 
pvidence. a 
Whe Ufes of the Fire are too common not to be 
bwn. But it is notenough to know them ina loofe 
_ confufed manner. Let us trace the Fire in the 
jticularity of it’s Operations. We fhall be amazed to 
ithe Variety of the Forms it puts on to ferve us, and 
 Affociatioas. it fucceflively makes to full] our Wants, 
vy often without fhewing itfelf. 
[Phe Action of the Fire is fometimes help’d and accele- 
ed, fometimes reftrain’d and bridled by the Air, the 
nter, the Oil, and the Salt. 
JOF all the Elements the Air is what the Fire can leaft 
Without. The Air, ’tis true, does not give the Fire 
Being and Birth; but it helps its Action, and makes 
jappear where it fubfifted unfeen. ‘The Fire enters into 
: Compofition of all terreftrial Bodies. It can_go 
jough feveral of their Pores, and having enter’d them, 
ly be. tranfported with them from one Place to another. 
lt it’s not appearing in the Bodies it heats, or the Air 
hérein it dwells, proceeds from it’s being there diiperfed 
ja fort of Equilibrium, and in a Quantity, which makes 
‘not fufficiently attive to be apprehended. It neither 
ines or is perceived therein, becaule the Light’ is 
| G 5 Coin- 
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commiffion’d to fhew it us, only when it rages and | 
dangerous. 

It becomes ©, either by the increafing of it’s Quantityy 
or that of it’s Velocity. It no fooner is gather’d ¢ 
quicken’d any where fo as to dilate the ambient Air, buy 
that Air contributes to the keeping it in. Firft, Becaus| 
it confines that Fire in one Place, and hinders it from ged 
ting loofe fo foon asit would without Air. We therefon 
fee the flame of a Wax-candle diminifhing in the Ral 
cipient of the Air-pump, in proportion as they exhauft} 
and difappearing and difperfing itfelf very eafily, on thi 
Removal of the Air. Secondly, The Air nourifhes th 
Fire or the ;Flame; becaufe being itfelf full of Particles 
of Oil, which are like fo many Cells full of fiery Matter 
jt thus fupplies the Fire with a Multitude of minut 
Rivulets of the fame Element, which are drawn towan 
the Place where the Fire is collected and ftrongly agitated ! 
much as the Water of a River, or a Refervoir, move! 
from all Sides towards the Place where the Equilibrum il 
difturb’d. All flows fucceflively towards the Hole of thi 
Flood-gate or of the Pump ; and fo much Water as goes 
out ata fingle Place, fo much Water is again fuppliec 
from a Thoufand. The Fire lighted, that is, collected int 
a certain Place, there maintains itfelf ; becaufe fo muclt 
Oil it has diflipated, by fcattering or wafting it on every 
fide, and efpecially above, fo much new Oil does the 
circulating Air replace below. Therefore a Circulation of 
Airis really a Circulation of Fire. For this Reafon ii 
is, that you fee the Flame of a Wax-candle always in 
clining towards the Fire on the Hearth, when it is any 
thing brisk. Wherefore, if you hold a lighted Wax 
candle in a large ‘Tube, wherein the Air freely circulates: 
it will continue burning there. But if you put it ina 
Tube, which it exatly fills, the Fire, which gets loofe | ati 
‘Fop fhall pufh away the Air. This, in the Reflux, will 
come and ftrike againft the Sides and the lower Part off 
the Tube, where finding the Paflage fhut, it no longe 
will fupply the Flame with fewel, and this fhall im- 
mediately go out. For_a like Reafon, the People, who’ 
work in the Mines, are very careful to place at the En: 
trance or Mouth very large Sails, which the Wind may! 
be able to move, and which, by their Agitation, always! 
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ive frefh Air into the Bottom of the Mines. ‘Pheir 
imps would go out, for want of that Affiftance ; be- 
fe the Fire quicken’d fpreads prefently, and would 
on be difperfed, were it not replaced by fome other, 
hich is quicken’d in its turn by touching the Mats 
the Flame. Without this Renewal of the Air, the 
jorkmen would not only lofe their Lights, but even 
tir Lives, which confift in a Fire, which the Air kindles, 
H which would let the Blood coagulate, were it not 
teferved therein by frefh Air continually. 
The Neceflity of the Circulation of the Air for the 
tintaining of Fire, is very obvious wherever Fire is 
Jhted ; but chiefly when the Fat ofthe Soot happens to 
ue Fire in the Funnel of the Chimney, and threatens 
ewhole Neigbourhood with a Conflagration. If then 
2 opening of the Chimney be not exceflively large, as 
ey were made formerly, you may be fure to ftop the 
tre almoft inftantaneoufly, by flopping that Orihce with 
Heap of Dung, or even by immediately {preading a wet 
weet before it, which, by the Plenitude of its Pores, 
all bar the Paffage of the Air ready to go up the Hollow. 
hey pretend, but I would not warrant it, that the firing 
a Gun up the Chimney on fire, {catters the Air {fo 
plently below, that the Fire fpreads and is difperfed 
ffore the Air prefs’d and pufh’d away can return. You 
we the Fire, which breakes out ina Cellar, the Means of 
titting the combuiftible Matter it devours, and of fcatter- 
g along and through the Walls, by barring up the En- 
ance of the external Air into the Vents, with a good 
wantity of Straw. ‘They very often have put a fudden 
jop to a Fire, which had feized on a whole Room, by 
Hinging in a Barrel of Water, in the Centre of which 
jas fufpended a Box full of Gun-powder. The Fire of a 
fatch dipt in Brimftone, which they convey to the 
jowder through the Water, by means of a long Tin-pipe, 
in no fooner touch it, but the inflamed Powder violently 
rives both the Water and the ambient Air. The Air 
us driven away and prefs’d, is not reflored, nor does 
return to its Place, till the Fire is difperfed and out, 
or want of fomething to contain it. Nay, the Water 
ethaps, in that Cafe, abforbs a Part of it, which diveft 
ne relt of all Power. 
| Fins We 
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We are amazed on feeing a violent Fire, which com 
{umes whatever it meets with, and Hail ones hard enoug | 
to remain unthaw’d for feveral Days together, rufhing out} 
of the fame Cloud. So foon as the Fire of the. Oils andi 
the Sulphur, which is exhaled into the Air, begins to fired 
the‘e Matters, by it’s Acceleration between Clouds, which 
are pufh'd by contrary Winds, that Fire dilates the Aisi 
and fcatters it afar off, with a moft dreadful Fulminationg 
All the Space abandon’d by the Air remains likewife void 
of Fire; becaufe the Fire is never confined but by the 
Air. The Drops, which that Moment crofs the Space void 
of Fire, lofe all their own; they are frozen in an Inftanty) 
and follow the Thunder-clap very clofe. :. | 
The Air maintains the Fire, not only by preffing if 
enough to detain it a little in the fame Place, or by per~" 
petually fupplying it by Circulation with a Courfe of fub4 
fidiary Fire, but alfo in accelerating the fame Fire, byy 
perpetual Shocks. For as the Air cannot feel the Acy 
celeration of any Particle of Fire, without dilating; it is 
immediately repelld by the ambient Air. Thefe Shocks 
multiplied in Proportion to the Quantity of Air, clafhl 
againit the Fire, which thereby acquires a very great In- 
_cieafe of Velocity, wherein the Force of that Element) 
confills. For this Reafon it is, that the fame Air is not 
very long fit for the maintaining of Fire. For when it 
is dilated, it has no longer the fame Activity, as when ith 
“was more confined; whence it happens, that a burnings 
Fire-brand is fooner put out in the great Light of the Suny 
than in the Air of the Night, which is more fit to com 
fine the Fire. For this Reafon it is, that the cold Air 
makes the Fire fo very brisk. It likely contains lefs Fire) 
than in the Summer-time; but it unbends itfelf much more 
violently againit the Fire it meets with, and increafes the 
Activity thereof. : a | 
It is in order to procure that frefh' Air, that we keep) 
the Funnels of our Chimneys broad enough to contain ont 
one Side the Column of Smoak, which the Fire caules ‘to 
-afcend, and on the other a Column of Air, which defcends. 
It is in order to be fill furer of the Return of the! ex- 
ternal Air, that we fometimes lay into the Wall next to 
the Chimney a Pipe of ‘Tin or of Tron-plate, that may | 14 
one End admit the external Air, and by the other convey 
‘al 
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Gnto the Earth, where it animates the Fire, and affiits 
je Diffipation’ of the Smoak. In Confequence of the 
fant of Air, we blow and agitate the Fire we have a 
ind to kindle. But that Agitation ought to be pro- 
prtion’d to the Quantity of Fire, which was gather'd at 
ft. If it is but fmall, an exceflive Agitation might ex- 
ynguifh inflead of increafing it. The Blaft, which ani- 
mates the Fire on the Hearth, would prefently put out 
We Flame of a Wax-candle. But how can the fame Fan 
ually cool us, and light our Fire? The Fire does no 
nore than this, v/z. prefs the Air by driving it away, 
md makes the Fire flow out of it. For as the Infinuation 
Wf the Fire into the Air dilates the latter, fo likewife 
joes the contracted Air caufe a Part of the Fire, which it 
yontains, to fly off. That Air therefore cannot be prefs'd 
fpon us, without becoming fomewhat cold, and without 
eeming to us charged with a lefs Quantity of Fire than 
vefore. But when the contracted Air, inftead of affecting 
bur Senfes, immediately clafhes with the Fire itfelf, which 
js gather’d in any Place, it increafes the Motion of it. 
Now the Meafure of the Quicknefs of the Fire is the 
Meafure of its Strength. Whence it happens, that a 
Donflagration, which might have been ftopp’d, had the 
Air been at reft, in a Moment becomes fuperior to all 
Efforts, if it be but feconded by a high Wind. ‘The 
Quicknefs it then acquires becomes terrible. ‘The Buildings, 
which ftop it, by confining its Aétivity, and fupplying it 
With new Fewel, increafe its Fury. Far from leaving the 
Spectators the Liberty of affording Help, it fcarce gives 
them Leave to get away, A Sheet of Fire, driven off by 
a fudden Guft of Wind, very often goes and furprifes at 
very great Diflances thole, whole Fears their Remoterels 
‘had banilh’d. 

You will not infer from hence, that the Wind, fhould 
jalwaye fet the Air on fire. It, on the contrary, makes it 
jalways more or lels cold, becaufe the Fire is no where 
‘collected therein, but equally difperfed, and in a fort of 
|Equilibrium. The Wind does not blow towards any 
| particular Point, but at large; and if a greater or lefs 
‘Quantity of Fire is gather’d between two contrary Winds, 
fit is a little or a great Flafh of Lightening, fometimes a 
| Flood of Fire, or the Thunder-bolt. You are allo to be 
| mark, 
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mark, that there is no Wind but what cuts, and more? 
or lefs retards the rapid Fall of the Light, and renders the : 
Impreflion of it lefs powerful on the Body of Fire dit) 
perfed in the Air. All Winds in prefling the Air to- 
wards us contract it, and make it fem colder tous. The 
northerly Winds, which blow fiom on high upon our | 
Climate, prefs the Air down towards the Earth. The 
uppermoft Strata pref upon the lowermoft, and make the | 
Fire come out of them, juft as the Water comes out of | 
a fqueezed Sponge. ‘That Fire afcends higher, and fo the | 


Air having les Fire neceflarily contraéts the Earth, and, | 
makes us feel a moft fevere Cold, when, being but lightly 
cloath’d, we let that Fire vanifh, which our Blood food | 
in need of. The fouthern and wefterly Winds, as they 
crofs over very fpacious Seas before they arrive on our | 
Coafts, there drive before them, and every where difperf, 
unconceivable Collections of watery Particles, which blunt | 
and partly obferve the Adtion both of the Light and F ire. 
The Winds that blow from the Land, or which come not 
to us before they have crofsd over fpacious Regions, are 
drier, and temper the fultry Heats of the Summer, in 
proportion as their Blafis prefs the Air by their Strengths 
or they render the Heats ftifling and intolerable, when 
inflead of breaking and blunting the Aétion of the Lights. 
they, by their Repofe, leave it the Liberty of darting on 
us all the Fire wherewith we are furrounded. iy 
‘The Fire, which in Conjunétion with the Air varies 
our Sealons, and fo powerfully influences either the Frui = | 
fulneis of the Barth, or the Health of Men, ftill pro 
duces upon, and by means of, the Water, Effects full as. | 
important, though more conceal’d. To the Fire the 
“Water is beholden for the Principle of its Ation, fince 
it owes its Fluidity thereto, which it always lofes on the“ 
vanifhing of the Fire. It is very probable, that the Aim 
is concern'd in it, and, together with the Fire, contri- 
butes to render the Water fluid; for you no fooner put” 
the Water into the Airpump, and exhauft the Air, 
but that, which is in the Water, being freed from the 
Preflure of the external Air, gets loofe, and raifes the 
Water, by dilating it into {mall Bubbles; and if that Wa- 
ter is heated, the Air driven out of the Mafs of the Wa- — 
ter by the Fire, makes the Water boil, as if it was on” 
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blent Fire. After that boiling, the Air, which remains in 
ke Interftices of the Water, may be quiet, 

d without any apparent Elafticity, be- Mr. Boyle’sEx- 
jufe a Quantity of Water iseight hundred he: 

id fifty times as mafly, and confequently 

heavy asa like Portion of Air. 

We don’t fee, that the Water can be comprefs’d like 
e Air, fo far as to take up a lefs Space than it or- 
narily does. If you fill a Pewter-ball with Water, and 
bat it with great and repeated Blows, it will fooner burft 
san flatten and contraét the Water, by the Diminution 
its Bulk. But then again the Water, which is not 
ompreffible, is on the contrary greatly dilatable. It 
gay,-by means of the Fire, which more or lefs infinuates 
elf into it, acquire an Expanfion, and of courfe an 
fafticity in a manner infinite. That it has in itfelf no 
bring, I fhall readily grant; but it receives from the Fire, 
‘hich whirls in its Pores, a perpetual Tendency to dilate. 
that Elafticity or Expanfion of the Water manifefts itfeif, 
ae Initant it is in the Air-pump, disburthen’d of the Air, 
thich prefs’d it. 

The Water not only bubbles up in the Vacuum, and 
n the Fire; but there are alfo thoufands and thoufands 
F Particles of Water and of Air, which perpetually fly 
æ from the heated Water, and wax round like Foot-balls. 
‘ou know what they become in a more contratted and 
enfer Air than they themfelves are. We have formerly 
ffcourfed at large on the admirable Etfeéts of their Eva- 
tation, and of their being poifed above. What we are 
‘ere to remark, is, that the Fire is the Mover and Caufe 
f both thefe. It is that Agent God employs uniformly 
> fet at work that Pump, which raifes the Water, and 
miverfally diftributes it on the Outfide of the Earth, 
nere to nourifh the Animals and Plants, and from thence : 
n the Bowels of the Earth, therein to convey the Salts, 
Dils, Sands, Mud, and metallic Particles, the various and 
ontinually renew’d Aflemblages whereof are our Riches, 
nd the great Supports of Mankind. 

The Water and the Air, if left fingly by themfelves, 
vould be as it were ina¢tive and void of Force; but be- 
ng join’d with the Fire, they acquire Powers capable of 
aking and overthrowing every thing. A 
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The Globules of Smoke, which the Fire brings off fiom | 
the Wood, and which are nothing but Air, Water, and | 
rarified Oils; when they, in the Chimney, meet with the} 
Laminæ of a Wheel Le of Tron-plates, and horizontally 
placed on a Pivot, the Globules, I fay, if conftantly | 
pufh’d by the Flame, which is kept beneath, have Streng 
enough to fhake and pufh out of their Way, the Lamine 
of Iron-plate that bar their Paflige. The Smoke, which 
the Flame drives forward, flriking with redoubled Blows | 
againft all the Laminæ, which are inclined the fame Ways, 
there refults from all thete little and uniform Impulfes, à : à.| 


powerful. Motion, which fets the Wheel a-going. The | 
Axis then, which paffes through the Wheel, and takes in | 
a Pinion of fix Teeth, turns another Wheel of thirty-fix | 
Teeth. This fecond Wheel, together with the Spig, | 
which it makes fubjeét to all its Motions by means of a 
Line, muft needs make but one Revolution, whilft the | 
Smoke-wheel is performing fix. The Machine, without | 
any other Help but that of the Smoke pufh’d by the Flames | 
thus goes on turning very large Pieces of Meat, and roafts | 
them very regularly, NB confining the Servants on 
that account to any troublefome Care “The going out of | 
the Fire flops all; but when the Fire is out, the Meat on il 
the Spit runs no risk-of being burnt. is 
The Impulfion of that light Smoke, . which borrows 
all. its Force from the Shocks given by the Fire, helps, 
us to guefs what Jerks and Shakings very little Vapourss | 
may produce, when they are accumulated in thé Mines: 
or in the Air, and when the Fire, getting loofe within 
them, pufhes them rapidly againft whatever is abou 
them. .. | 
But if the Fire, always ready to be difperfed, and too. 
fine to aét violently of itfelf, yet ftrikes fuch violent Blows, 
when it drives away and removes the Body of the Air and 
that of the Water, both much denfer than its own; its” 
Aétion {till becomes incamparably more dreadful, when 
it joins the Force and Strokes of Salt to the Spring of the 
Air and the Water. The inflexible Particles, of that Ele 
ment are like fo many Hammers, Wedges, and Levers, 
which it fets at work. A very narrow Compafs may con, 
tain thoufands of millions of Particles of Fire, of Air, 
of Water, and of Salt-petre. All theie Principles are found, 
| ing 
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lun powder; nor is the Water excepted, fince we 
{that alfo in the Refolution thereof. The Particles of 
| and Air, which ftrive rapidly to fill each of them five 
x thoufand times more Room than before, and which 
sat reft io long as they are feparately imprifon’d, no 
her feel the Impreflion of an external Fire, but they — 
fall in concert ; and by the Union and Concurrence of - 
He Springs, by the immenfe Acceleration of their Ve- 
ities center’d in a very narrow Space, and finally, by the 
Mtitude of little Surfaces of Water and Salts, which 
7 dart, they make up an inconceivable Sum not to be 
Mured, but of which we may judge by the throwing ofa 
hb, or by the firing of a Bullet, which, in a few Seconds, 
yung to the Diflance of many hundreds of Fathoms. 
he Power of the Fire join’d to the | 

and the Water, when thefe Elements The Fulmina- 
limprifon’d with a great Quantity of ting Powder. 
js, and animated by the Introduction 

ta new Fire, appears fill much more in the Pulyis 
minans. They pound three Parts of Salt petre, as, 
lInflance, three Ounces; they ‘pound feparately two 
mces of Sulphur, and as much of Tartar, which is 
k Salt that flicks to the Sides of the Veffels wherein 
ne has been kept. ‘They blend thefe three Powders 
ether; and having put this Compofition in an Tron- 
bn on the burning Coals, they retire and get out of the 
ty. The whole gradually melts in the Spoon; but the 
2of the Sulphur, and the new Fire, which join’d to it, 
mg ftopp’d and confined within, by the acid Salt of 
Vitricl in the Sulphur, and by the little Waddings 
{the Salt-petre and the Tartar, are, by the conflant Ac- 
fion of a new Fire, accelerated together with the Air 
A the Water of th: Interftices, to fuch a Degree of Vio- 
ce, that they at laft break through the Arch of the Salts, 
4 the Air, ftruck thereby, refounds like the Noiie of a 
rat Gun, | 
But without exaétly knowing how the Fire communi- 
"es its force to the other Elements; and from the bare 
nowledge of the Effeéts refulting from {uch or fuch Mix- 
res; Men, by the Affiitance of Fire, are able to boil, bake, — 
if, and dref their Viétuals, and to facilitate the Con- 
-fion of them into their own Subflance; to give their 
) | Cloaths 
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Cloaths what Colour they pleafe; to purify Metals by 
melting; to fetch the molt flately Glafles out of a littld 
Sand by Vitrifcation; to draw from miry Stones the Ces 
ment of Buildings, and a Principle of Fertility for the 
moit barren Lands by Calcination; to re-unite with a fau 
Salt * the fmalleft metallic Particles, which the Separatiom 
hinder’d from being known again; to harden Copper, andi 
make it yellow, by a Mixture of fome certain Sands $3 
to render Metals dudtile, foft and malleable by the Subtle. 
nels of the Oils with them mixt; to neal white Clay, 
of which, together with a little Sand, they make the) 
Utenfils, which are mott neceflary to Mankind; to — 
But in vain fhould we here enter upon @ more particulan 
Enumeration of what we are able to foften, harden, divide, 
collect, fallen, glaze, and dye, by the Affiftance of Fire.) 
The Fire, as I may fay, is the Inftrument of all Arts, and| 
fupplies all our Wants. a 
It was in order to enable Man always to have at hand,, 
and prudently to employ this fo very precious Subftance,, 
that God was not fatisfied with placing it only in the Air| 
and the Water, but has allo, and in a fpecial manner, 
inclofed it in the Fat and the Gils. I know not what | 
Oil is; but we all can fe, that it is the convenient 
Magazine, which contains that fo very dreadful and 
volatile Element. With its Affflance, we keep the Fire 
Captive in fpite of its Fury. We carry it wherever we 
pleafc, We at our Will regulate the Quantity and Mea-| 
jure of its and however ungovernable it may feem, yet 
it is always dependent on us. Befides, God, by fubmit- 
ting the Fire, has likewife fabmitted the Light itielf to Us. 
Such are the magnificent Prefents wherewith he favourd us, 
in placing oily Matters within our Reach. But Man, in 
itead of difcerning the Intentions of his Benefaétor therein, 
very often admires only his own Dexterity, in the Ufe he 
knows how to make of them. | + 
Here you have an Opportunity to ask me, what can be 
the inexhaultible Source, whence we receive again the 
Qils, which to us feem annihilated by Watie? God, toge- 
ther with the Water, and the Salt, has, from the Begins 
hing, pour’d into the Hollow of the Sea a Mestre of 
Us 
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or of Bitumen, which he has proportion’d to the 
mts of the whole Globe. The Fire and the Air in- 
antly raife from thence a certain Quantity of Water, 
light Salts, and of minute Filaments of Oil. ‘Thence 
Rains, Fountains, Rivers, Vegetations, Nutritions, 
ours, Odours, and all the Properties of Flowers, Fruits, 
Mks, Roots, and Woods. ‘This Oil, unperceived in 
ÿn-water, again colleéts in Plants its attenuated Parti- 
It acquires quite different Forms and Qualities, from 
Union with the Water, the Earth, the feveral Salts, 
| the Principles of all Kinds. For Inftance, when 
fed and wonderfully diverfified in the Dufts or Farinæ 
iFlowers, it conveys into the Seeds, as into fo many 
gs a primitive Fire, which begins there to put in Mo- 
nthe Organs, and the nice and délicate Nourifhment 
ithere finds already prepared. The Moillure of the 
uterings will continue to fupply the Plant with Air, 
, and all the other neceflary Principles. Since a young 
ee planted in an Earth, out of which the Fat has been 
fully exraéted by a Lixivium or Lye, and which was 
erwards dried in an Oven, will grow and bear Flowers, 
aves, and Fruits; have Sapours and combuftible Parti- 
k, without diminifhing the Earth it was put in at 
f, one Ounce; though it has received nothing but 
sat it drew from the Air, and the Humidity of the 
aterings. This is a fmall Inflance of the Artifice, 
dereby God has inclofed the Fire in the oily Juices, as 
fo many Boxes or light Sponges, which the Winds 
infport, and the Water contains, in order to diflribute 
ery where the Matters, from which all our ‘Tools, 
jtuals and Drink proceed. Thefe Oils, exhaufted and 
tted, are impregnated in the Air with a new Fire and 
jth the Rivers return to the very Sea, which collects 
em, fupports a Part of them on its Surface, and ex poles 
em to the Action of the Air, to be raifed a-new by a 
rpetual Circulation; fo that if we have Rea‘ons to ad- 
ire the Profufion, with which God has furnifh’d our Re- 
ivoirs, we have no lefs Motives of admiring that Oeco- 
my, which always employs the fame Elements over- 
jain, and makes them ferve to fupply the Wants of all 
ges. 
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The Fire, which comes out of the Oils to make Plan 
vegetate, js fti'l more precious to us, on Account of il 
being the very Life of our Bodies. The Scripture poin# 
out tous, that the Life of the Animal is in its Blood 
That Blood is no fooner déftitute of Heat, but it log 
its Fluidity and Life. The maintaining of the Fire and q 
the Motion of our Blood, in a Quantity and Degre} 
whereof God alone knows the juft Meafure, makes thi 
Duration of the animal Life; and it is in order to fuppl | 
that Blood with Heat always new, and with the Principlh 
of a perpetual Motion, that we inceffantly breathe a new 
Air, from which the Fire is infeparable. On the contrary, 
the Air we expire from our Lungs comes from th 2 
blunt, unelaftic, and charged with the needlefs Humour! 
it carries off from them. It is very eafy to conceive! 
Why Men are loft in the Mines for want of frefh Air, and 
Why we impair our Health, by living or fleeping in 
Places too. narrow and too clofely fhut. ‘The Children ol 
the poor Peafants are fat and lufty, . by only feeding on 
very brown Bread, and a few Milk-meats; while mof 
of the Children of the wealthy, notwithftanding the 
niceft Diet, and in fpite of Cares and Remedies, are ten- 
der, pale, and of a Conftitution, which gives their Parents 
very frequent Alarms. ‘The Realon of this Difference is 
very plain. ‘The firft always live in the open Air, and it 
is difpenfed to the litter but fparingly, and as if it were 
noxious. Inftead of breathing that free and brisk Air, 
and full of Spring , in which God has put a juft Meafure 
of Fire, and of the Principles fuited to the Neceflities of 
our Blood; the Children of the Rich, always hue M 
and kept in the Shade, breathe only an Air that is uni 
form, without Spring, infipid, and very often effcete and 
foul, in a narrow Alcove, by the perpetual Difcharges of 
the Breath and Perfpiration. What can be the Purport of 
thofe Shutters fo well cloath’d, and of thofe Curtains fo 
exactly drawn acrofs each other ? Sure the Parents aim at 
neither poifoning or ftifling thefe Children dearly beloved 5 
but yet that is often the End of it. pr de 

When we confider the Ules of. the Air, one might be 
apt to think that the Air is the Principle of our Life. We 
fay the fame of the Water, the Oil, and the Salt. When 
afterwards we come to the Confideration of the Fire, we 
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japt to look upon it with Preference to other Elements, 
their Mover, and as the true Source of Extltence. But 
eof them fingly and in themielves have any Virtue or 
e. They have no Power one without another. One 
tnates.and enlivens them all ; the other moderates and 
npers them all. Take but away one fingle Part of the 
chine, and the whole will immediately be out of Or- 
L and the Univerfe become of no Ufetous. All re- 
ns dull and void of Action without the Fire. Even 
| Fire itfelf has but a blind Impetuolity, if it be not 
vern’d. All thefe Pieces have then no Beauty, or any 
ce or Goodnefs, but what) they receive from that In- 
igence, which makes them take one in another, like the 
eels and Pinions of a Watch; and which makes them 
julary play under the Direction of her Laws. 
But how delightful is it for Man to fee, that God has 
in thus willing to win his Heart, by conitruéting for 
fake, thefe magnificent Springs, and by permitting him 
et them to work, when and in what Manner he thinks 
jagreeable to his Wants! Whatever is on Earth was 
jced within our Reach; and that Man might enjoy. - 
frein a real Sovereignty, God has granted him Leave, 
this Will, to difpofe of the moft aétive of Elements. 
means of the Fire, he is Matter of them all. The 
re, to which every Thing muft yield, fubmits every 
ning to Man. For him it diffolves Stones, liquifies Me- 
5, and makes Iron pliant to all his Defigns; Man, in 
prt, has the Thunderbolt: in his Hands, without being 
'Ufurcer ; fince he with Fire does whatever he pleales 
nether he be willing to gather or deftroy, to maimtain 
; invaded Rights, or only to procure himielf an Exercife 
‘Skill or of Amufement. He throws down Ramparts, 
id breaks iron Gates. Animals fall urder our Stroke at 
eat Diftances. . Very often the whole Firmament {parkles 
ith Fires prepared by our Hands. The whole Atmofphere 
lthaken. Ali Nature celebrates our Feafts, and fhares in 
ir Rejoicings. 
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‘ROM the Review of the Services, wh'ch Heat does uy 
it is natural we fhould come to the Examination of 
Heat itfelf. In what does it confift? The whole we 
know of it is, that it isa Senfation more or lefs lively, 
more or lefs pleafing or painful, whereby God affects us 
when Fire is prefent. But, what can Fire be in itflf, and 
how does it act? If the Ground and firft Principles of all 
Beings fhun our Sight, who will undertake to dive into 
the Nature of Fire? It gets loofe, and pervades the In- 
fruments, with which we endeavour to lay hold of it, and 
neither the Eye or Hand can bear its Approach. Let us 
difcreetly go about this Inquiry. Let us behold it ata rea» 
fonable Diftance, aud be contented with the little we can 
know of it with Certainty. We fhall afterwards pais on 
to what is but conjectural; that the very Uncertainty of 
thefe our Sufpicions may convince us more and more, on 
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A has fpread the darkeft Clouds over his Works, though 
has made us very clear-fighted with regard to his Fa- 
hrs: and that the true Philoiophy does not fo much con- 
jin a profound Learning, as in a lively Gratitude. What 
ins to me certain concerning the Fire, may be reduced to 
we or four different Heads. 1. Fire does not confift, as 
Hern Philofophers commonly pretend, in a fwift Motion 
vall kinds of Matter; but it is a real Body; it is an Ele. 
ht very different from all other Elements. 2. It isa 
did. 3. It is a Fluid prodigioufly elaftic, and whole 
jing may be infinitely augmented. It isa Body, which 
neither be produced or defiroy’d by any natural Caule. 
As thefe Propofitions are of great Concern, inftead of 
Weavouring to anfwer them by abftrufe Arguments, 
fich always leave a very great Uncertainty behind them, 
| fhall proceed here no otherwife than | 
brding to Experience. Fire is a real Fire is à teal 
ly, quite different from other Bodies. Body. 
: already have feen” it every where dif- 
buted from one End of the Earth to the other, but 
me abundant in one Place, lefs aftive in another, and 
mifefing its Prefence fometimes in Proportion to its 
vantity, fometimes in Proportion to its Acceleration. 
fuch Bodies as may be equally agitated, ought to be 
sally combuftible, were a great Motion and Fire but 
and the fame Thing. We neverthelefs experience the 
dtrary. The fame Agitation of the Mill-ftone, which 
nds the Corn without producing the leaft Sparkle, af 
Hs an immenfe Quantity of them, and will even fet the 
fll on Fire, when the upper Stone rubbing immediately 
on the other, the inflexible Surfaces crufh the Air inter- 
sted between them, and having no Retreat, it accelerates 
Fire reliding in this Air fo far as to fet every Thing ad- 
ent on Fire. Blackfmiths, Fullers, and many other 
orkmen know, that the Axis of their Engines, and the 
bod that fupports it, may be heated very foon; and to 
ider it from taking Fire, they incefiantly cool that 
‘jg with a Stream of Water let fall thereon. ‘This Wa- 
does not in the leaft hinder the Swiftnefs of the Mo- 
n, and yet prevents the Fire. 
A rapid Motion is then fomething different from the 
ve; it helps it; it accelerates it; but the Water, at the 
Time 
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Time that itlets the Swiftnefs of the Motion fublitt entire 
envelopes and abforbs the Fire difperfed in the Wood an} 
the Air, which prevents the Inflammation of the othe: 
Matters. ‘The continual frefh Air you drive {wiftly over 1 
hot Liquor, cools it only becaufe it contains lef Fire thai 
that Liquid, and robs it of a Part of its own. F ire is the} 
a real Body, and not all kinds of Matters agitated. 
Motion is fo very different from Fj 

Cold Fermen- that fome falt Vapours, mix’d together ang 
tations. _ agitated, lofe a Part of the Fire, which: 
they contain’d, or become palpably colder 

We may convince ourfelves of this with a couple of The : 
mometers, one of which being dipt into the Liquor, 
finking, fhews, that the Fire gets loofe from it, whilft th 
other offer’d at Top, and at the rifing of the Exhalatio; 
mounts, and by its Dilatation evidences the Fire, whiel 
infinuates into its Pores, and which the Motion of the 
Liquors has difpell’d. 4 1 
On the contrary, you will find ther Matters wherein 
the Fire lodges in fo great a Quantity, (though every ong 
of its Particles be imprifon’d there) that the leaft Motion ts 
fufficient to break the Chains of many, and fet them at 
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| For Inftance, the Boulogne-ftone, 1d 
The Boulogne. fome other Marcaflites filed, cover do 


ftone. with their own Daft, and then put into 
* the Fire amongft Coals well kindled, retaia 


in their Pores fo great a Quantity of Particles of F ire, that 
if the Marcaflite icels no other Impreffion than that of the 
Day-light, when it is taken out of the Cotton wherein: It 
Was kept, yet it feems {parkling. That little internal Vo- 
tion, which the Light communicates therein to the fri Par- 
ticles of Fire it meets with, awakes them from their Le. 
thargy, or rather communicates to them an Accelerat on 
that gives that Stone all the Brightnef of a burning Coal. 

All Phofphorus’s, I mean thofe Bodies, 
ThePhcfphorus: which become luminous, being fill'd with 


b a 
een 


; s à à . ae 
the Matter of the Fire, in which they 
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have been put at feveral Times, are to us a Proof of the 
fame Truth. Different Flefh, Blood, Hair, Shells,’ Horns, 
Meal, and an infinite Number of other Matters proeeed- 
ing from Plants and Animals, but more particularly 

Urines, 
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mes, are fit to make Phofphorus. We eafily penetrate 
m with a Fire fometimes very brisk, and fometimes fo 
y weak, that it cauies no fenfible Heat at all, and 
y likely is detain’d by the Salt, which furrounds it. 
le Spirit of Nitre, and the Chalk, are able to produce 
&ry fine Phofphorus. * A little Allum and clarified 
hey, are fufficient to yield one of the moft convenient. 
without offending the Smell in the Operation, it may 
rwards be preferved five or. fix Months together in a 
val well cork’d ; and a Grain of it thrown on Tinder 
| be enough .to enable you to light a Candle. A 
ain of Engli/b Pho{phorus, + which they preferve 
| Phial full of Water, to prevent the Diffipation of the 
Be, being put between two Papers, if you force your 
ll over it to crufh it, your Papers will immediately take 
2 Take a {mall Piece of the fame Phofphorus, and 
jte with it whatever you pleafe on a white Paper, the 
ters will not be feen; at moft a litle Smoak will rife 
tefrom, and give you the flichteft Glimple of them. 
the fingle Shock of the {mall Particles of Air, which 
ce againft the Fire contain’d in thofe light Strokes, ‘is 
tcient to enliven it fo far as to be extremely bright. 
are is no need of a Candle to read a Letter written that 
ÿ. It carries its Light with it; but we muit be in 
Dark to make ufe of it. There all the Charadters 
| appear luminous, and be the more fenfible, in Pro- 
tion as the Obfcurity is greater, and as you will fee 
ning but them. ‘This magnificent Phofphorus, the 
mpofition of which is no Secret, and which till now 
: but a Curiofity, might be render’'d of Ule. We 
‘ht employ it to explain our Minds from one Ship to 
ther while ’tis dark, or to give Notice of the Wanis of 
efieged Place to thofe, with whom we fhould have 
ed about the Signification of fome certain Charaters. 
the Uf of the Phofphorus is not here the Objeét of 
Inquiries. It is enough for us to oblerve, : that the 
mner, in which it is compofed, aims at nothing but to 
ach, or, as it were, to fatiate it with the Matter of the 
=: and that the Care we take to preferve it in Water 
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is grounded on this, viz. becaufe the Water efficacionfly 5 
detains the Salt, which is itfelf the ftrongeit Prifon of the} 
Fire. : 1 
It is becaufe the Fire isa Body, and an extremely fine} 
and fubtle Body too, that it eafily gets loole through el 
Pores of a hard Body, and is ftop’d by the fmall Surfac | 
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25 
of a Body that bears fome Proportion with regard to its | 
Finenefs and Tenuity. À Bottle of hot Water fooner 
grows cold in a marble Veffel chan in the open Air, and 
its Fire, which flows off into the Marble and the Air, ks 
very long preferved when wrapt up in Stuff or in Wool} 
becaufe the Strata of Air, which refilt it, are then as much; 
multiplied as the Fibres of the Wool, which flop that Aim, 
and the Refiftances are multiplied as much as the Surfaces. 
The Fire alone would eafily go through each Threads} 
but it is detain’d or entangled a longer Time in the Aus, 
with regard to which thele Threads are fo many impenés 
trable Textures. cae 

The Fire is fo truly a teal Body, that it dilates all the! 
Bodies it enters into. An Iron-bar made _ red-hot be-! 
comes a little longer:and broader than before. The Tron- 
gage or Meafure, which ferves as the Standard in fome 
Courts, or in public Matters, does not always agiee with 
itfelf ; it lengthens half a Line, or even more in Summer) 
time, and fhortens in the fevereft Colds. The Pendulum| 
of Clocks lengthens a fmall Matter towards the Æquatots 
which concurring with the flight Diminution of the 
Weight in thofe Places, obliges the Inhabitants therégi 
to fhorten the Pendulum; that it may beat true, and not 
too flow. Watchmakers and other Workmen very often 
obferve,. that a Piece of Metal lofes its juft Meafure, and 
lengthens a little in great Heats. A Pivot too exact, and 
which too clofely fills the Cavity it turns in, may, when 
it grows hot, fo dilate, as to retard the Watch by the 
Increafe of the Friction. | ae 

What, befides the Infinuation of the Matter of Fire, 
could widen the Bottle of a Thermometer, and fwell the 
Liquor therein? The Approach of a Wax-cardle, your 
Breath, or your Hand, conveys the Fire which flows 
from thence into the Pores of the Bottle, which contaif 
the Spirit of Wine. You frit fee the Ligour contrat 
and fink; becaufe the Belly of the Boitle, | Let 
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ated, gives the Liquor more Room; but the Fire im- 
ediately pafling into the Liquor itfelf, makes it rife very 
nfibly ; becaufe it increafes the Bulk thereof. Here is 
_Inttance ftill more convincing. 
'* If a Plate of Steel has on the one Side of one of its 
Ktremities {mall Teeth like a Saw, and thofe Teeth take 
fo a Pinion tha: fets feveral Wheels a going, the latter 
which fuppo.ts an Index, when you prefent the Flame 
two Wax-candles to that Plate, it will fo effectually 
etch out and lengthen by the Infinuation of the Matter 
| the Fire, that it will fet fome of its fmall Teeth a- 
fing, and by a neceffary Confequence will make the 
inion and the Hand to turn; and if there be feveral - 
Hheels that take into other Pinions, the Motion of the 
R fhall be extremely fenfible. When the Lamina cools 
the Eflux of the Fire, it will neceflarily fhorten, and 
uke both the Pinion and the Hand play the contrary 
ty. To thefe palpable Proofs, which demonftrate the 
Bfence of a real Body, let us add thofe, which are fetch’d 
im its Properties. The more we fhall know of its Pro- 
ties, which charaéterize it, the le’s fhall we be tempted 
imiflake it for the bare Motion of the Part of any Body 
flatever. | 
Fire is a Fluid, and its Tendency to- 
irds {preading every where and every . Wire isa Fluids 
ty, ds an Effect of its Fluidity. Ir is 
caufe Fire is a very penetrating Fluid, that it always 
fleavours to be every where on a level, or in a State 
Equilibrium. A hot Body, that is, a Body full of the fery 
atier, being applied to cold Bodies, fuch as Steel or 
arble, communicates its Fire to them. A hot Marble 
ing brought near another lefs hot, we by Degrees expe- 
‘ace them to be of a perfectly equal Heat; but as much 
fat as the fecond Marble acquires by that Contaét, fo 
‘ch Heat does the firft lofe. The Fire, by infinuating 
uf into Bodies, does then endeavour to dpread therein, 
an equal Quantity on all Sides, and thereby -manifefts 
‘BJuidity to us. We may eafily obferve this in the 


te we take to pour, from one Veffel into another, Li- 4 
prs we have a mind to cosl, by the Efflux of the Fire i 
Fi. 2 into 
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into the Subftance of a Veflel lefs warm than that we 1 
empty. It is itill more obvious in the tempering of hot 
Metals. If we dip into cold Water the End of an Iron 
bar made red hot in the Fire, Part of that Fire flows in- 
to the Water, which contains a lefs Quantity of it ue 
the Iron. It dilates the Water, and makes it bubble and 
boil. The Out-fides of the Iron, left by the Fire, con 
tract by the violent Shocks of the raging Water, whic 
comprefs them, and become harder than they were before. | 
So that the Fire, which remains within the Thicknefs of | 
the Bar, has no longer the fame Liberty to fpread and | 
flow toward the End and the Sides; becaufe they are both | 
dontiadied and hbden di but above) all, becaufe it finds | 
too many Objitacles in the Water violently heated, and | 
full of another Fire, which repels it. ‘The Fire then finds 
‘ing lefs Refiftance in the Mais and Length of the Bar, than ù 
in the Outfides cf the temper’d End; it foon recedes | 
from it; it creeps to the oppolite Extremity, and the Bar, | 
hot as it was in the Hand of the Workman, when he made | 
the End of it red hot, ceafes to burn, the Moment it is 
temper’d, 

When, I fay, that the Fire penetrates Bodies after the 
manner of Fluids, and that it fpreads in an Equilibrium, 
I mean, that it begins by doing there at leaft what Water, 
does when it enters. the Sand. It does not penetrate the 
Mafles of that Sand, but it lodges itfelf between the In 
terftices, which feparate them ; and when it is either abun- 
dant or agitated, it may poflibly raife the Grains of Sand,” 
and carry them with it a good Way, as though they alfos 
were become fluid. Thus it is, that the common and mo- 
derate Fire heats all fuch folid Bodies as Iron, Wood, and 
Stone are; it enters them without difplacing the little” 
Maffes, between which it enters; and when it rufhes int 
them di a greater Force, and in greater Plenty, it dif 
pates, it melts, it calcines; which in the main is fil no 
more than difuniting and carrying off. $ 

The Fire has the fame Effe€t on fuch Bodies as are 
from the finene‘s or roundnefs of their Particles, apt to be 
difunited, and with it form a more or lefs denfe Fluid. 
By its Fluidity it diffolves Salt, melts the Ice, foftens they 
Wax, makes the Oil to flow, ard hinders the Liquors 7 
irom hardening. It communicates to them its own ie | 
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tty, By keeping them ina State of Difunion, and by 
weading, not indeed in the verv Heart, but in the In- 
rftices of their Molecule or little Mafics. When the 
ire has Aétivity enough to get from the Isterftices into 
he very Molecule of fome Fluids, as of Wax, Tallow, 
il, Spirit of Wine, or melted Brimftone; there it finds, 
iin fo many Cells or {mall Purfes, a hidden Fire, which 
hey had the Power to retain. ‘That fecret Fire, joining 
ath the external, acquires an extreme Violence. They 
Ne two Fires, which unite their Force; and then:it is, that 
ne Inflammation becomes confiderable. 
‘The fame Fluidity of the Fire affords 
| an eafy Means to account, how a Li- How Liquors 
cor fo full of Fire as Wine is, may ne- are cool’d. 
irthelefs be cool’d to fuch a Degree, as 

appear to us as cold as Ice. ‘The fecret Fire, which 
ether with fome other Principles, makes up the Qua- 
yy and Strength of the Liquor, 1s therein temperd and. 
liétly bound er reftrain’d by thefe Principles. It is as * 
(were fhut up and inclofed in Cales, which are able to 
fidle or contain it in Spite of its Activity. This eflen- 
Ll Fire is not in the Interftices of the Wine, but in the 
kart itfelf of the little Maffes that compoie it. And 
en the Liquor feems cool, notwithftanding that internal 
ire, it is becaufe the Air of the Cellar, containing lefs : 
‘re than the outward Air, fheds a lefs Quantity of it 
rough the Pores of the Glafs in the Interitices of the 
equor. If the fame Wine afterwards grows hot in the 
fir, it is becaufe the Fire of the Air isa Fluid, which 
es a Tendency to enter into whatever is offer’d to it. 
md that heated Bottle fhall cool again in cold Water; 
-cau‘e the Fluid of the Fire, which is in the Interitices of 
se little Maffes of the Wine, will not fail to fpread, if: 
sfible, out of the Bottle, and to get into the Water, 
hich is prefented to it. Now that Quantity of Fire, . 
‘hich is freely diftributed in fo great a Bulk of Water, 
‘me from the Bottle. Wherefore the Liquor muft then | 
» much cooler than our Air, and our Blood. That 
‘rink fhall then, when it enters the Body, be very fit to 
e fill’d with the too abundant Fire, which troubles and. 
flames the Blood. It cauies therein a Contraétion, . 
hich, if moderate, cannot but be wholelome. Were 18 
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ceflive, it would rob the Blood of the greateft Part of 
the Fire, which makes it fluid; it would coagulate it, and? 
choak up the Veffels. 4 

When we have our Hand very cold, and apply it to} 
the Heart, the latter does then experience a Cold, which 
contracts it; becaufe the Matter of the Fire does that) 
Moment abundantly flow from our Blood, and fpreads im} 
the Hand more eafily than in our Cloaths, which contait 
and flop a great Quantity of Air and Fire between their | 
Threads; whereas the Hand, void of that Element, opens} 
all its Pores thereto. 4 

The Ice likewife is very fit to cool Wine, becaufe it | 
€ontains almoft no Fire at all. I fay, almoft none; for’ 
it isnot wholly deftitute of it, fince it evaporates, and in| 
time leffens its Weight ; which would not happen, did not | 
the Fire carry off a few Particles of Water from it. Theré: | 
fore the Ice cools the Wine, not indeed by communicat | 
ing to it Cold, which is nothing, but by robbing it of a 
great Part of the Fire, which lodged in the Pores of the} 
Wine, and which the Water does then receive into its 
own. It is on the Fluidity and Transfufion of the Fire, | 
that the Salubrity of cool Oyflers, of Radifhes, Sallads | 
and Baths is founced. The Water of the Bath, and thefe | 
Foods, as they contain but very little Fire, the more 
eagerly abforb that, which devoures us; whence proceeds 
that fudden fedatenefs of the Blood, which we experience 
almoft equally from the Ufe of frefh Oyfters, and that of | 
Bathing. As Phyficsand Nature concur to inform us 
of the Neceflity of cooling our ordinary Drinks, in order 
to abforb a Part of the Fire, which heats our Blood sine. 
flead of Ice, which is not always to be found, or the Ufe” 
of which agrees not with all Stomachs, and which is des 
Rroy’d by the very Ufe we make of it, we may employ 
feveral Sorts, which being thrown into the cooling Ci 
flern, make the Water almolt as cold as Ice itielf, by 
comprefhng between their Laminæ what Fire they find 
in the Water, and thus occafioning the Efflux of the Fire 
out -of the Bottle. We may have the fame Service from. 
Sea Salt, and better fil! from the Sal Ammoniac. As 
both thefe Salts may be cryftalized at the Bottom of the 
Veflel, by the Evaporation of the Water, their Services 
may be repeated feveral Times; fo that the Expence is 

not 
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It ereater than that of the Ice. The Salt, which is ex- 
iCted from the Sea-weed, being almoit of the Nature of 
p marine Salt, and extremely cheap, may fupply the 
ce of all the reit. It is a common Saying, that ex- 
iguith’d Coals, or a few Bits of Brimftone dipt Into the 
ater, will cool it. They fay fo indeeds but Experience 
ws me the contrary. The Coals taken out of a Cellar 
beht perhaps have fome Effect that way; but that is a 
ty forry Shift. 
INo doubt you would be glad to conceive, how the Dif- 
Hition of Salt can render a Liquor colder. ‘The molt fa- 
1 ory Account I can give you upon that Head is, that 
2 Water having no other Aëtion and Fluidity bat what 
weceives from the Fire fpreading in its Pores; fo foon es 
mt Action fhall begin to communicate itfelf to the Salts, 
H reduce them alfo into Liquor, the Water neceflarily 
ses by their Divifion. It lofes the more, becaufe it is 
2 Property of Salt to imprifon the Fire cloiely, and, 
lit Were, to chain it up; and the Ground of this 
"that the litle Laminz of the Salt are more impenetra- 
: by the Fire than any other Element. The Lofs, which 
e Water fuffers of that Fire, which is difperfed and 
tivated between the Laminæ of the Salt, is fo great, 
mt it oftentimes is follow’d by a perfect Congelation. 
ny, a Handful of Salt and Snow mix’d together, and 
plied on the Out-fide of the Bottle, is fufficient to 
9 the Water it contains of all its Fire, and to imprifon it 
far as to make the Water of the Bottle freeze, even in 
2 Middle of the Summer. : 
'The cooling of Liquors leads us natu- 
‘ly enough to the looking into the Flui- ye Origin of 
ty of the Fire for an Anfwer that may the Signs of 
lisfy to the Queftion you have fo often Coolnefs. 
utd made at Table. What is that 
youd, which cold Wine -never fails to fpread on the Glafs 
|foon as it is pour’d into it, and which brings upon 
# Servants Reproaches, -ufeful perhaps, but oftentimes 
ideferved ? It is the Cold of the Liquor, fay they, 
nich thickens the ambient Air, and turns it into Water. 
st how is that conceivable? If Cold is nothing, it can 
duce nothing. Befdes the Air is conftantly Air; 
| HA and: 
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and all judicious Chymifts agree, that Water never changes 
its Nature. | 
The Fire alone operates every Thing here, either by 1 
its Prefence or Retreat. ‘The Wine drawn out of a cool . 
Cellar evidently contains. much lefs Fire than the external 
Air heated by the Sun. The Fire whereof the Air is full, | 
by an Effect of its Fluidity, ftrives to get Admiffion into 
every Place. It then enters through the Pores of the: 
Bottle, and fpreads in the Liquor, till it is there ina per-. 
-fe&t Equilibrium, or in the fame Quantity as it is in the: 
Air. But we faw in another Place, that the Air is at any} 
time, and efpeciaily in the Summer, full of evaporated. 
and attenuated Particles of Water, which the Fire fuftains 
there, and which cannot be admitted where the Fire 18.) 
So foon as the Fire infinuates itfelf into the Bottle, the | 
Air, and efpecially the Water, which the Adtivity of the 


- Fire fuftain’d, are abandon’d by it at the Entrance of the 


Paflagess where they immediately thicken as a Fog, and, 
afterwards gather into a Mafs, which gutters down in 
{mall Torrents on the Sides of the Bottle. The Jame | 
Thing happens on the Out-fide of the Glafs, into which a) 
cool Liquor is fuddenly pourd. Let it be either Wine. 
or Water, the Effe@ is equally the fame; becaufe it pro. 
ceeds, not indeed from any Fire effential to the Liquor, | 
or from any Quality inherent therein, but from the Equi- 
librium of the external Fire, which fpreads wherever it. 
finds a free Place, which goes backwards and forwards i in- 
to the Pores of the Glafs, and of the Liquors, and which, | 
by infinuating itielf from the Air into thefe Vefels, lets. 
thofe Particles of Water, which it volatilized, fall on the 
Out fides of the Glas. If you empty your CRE of the. 
cool Liquor, then a cloud of Moilture is form’d within, 
as well as on the Out-fide of the Glafs; becaufe all, or 
nearly all, the Fire, that was in the Subftance of the Gla, | 
having flown into the cool Liquor, that Liquor is no fooner, 
removed, but.the Fire of the Air enters into the Thick. 
nefs of the Glafs on both Sides at once. But fo foon as. 
the Fire of the Air fhall have put itfelf in an Equilibrium, | 
both in the Air and the Bottle, or the Glafs, you will no. 
longer fee any Thing of this kind. When the Fire ceales. 
to enter into them, there is no longer any Fire, which 
abandons the aerial Water, which of Courfe ceales toge-" 

| thers. 
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. Let us trace this Mechanifm, and the natural Ef. 
sof the Fluidity of the Fire; in order, from this In- 
ry, to find out the Solution of feveral.Queftions want- 
Explication. 
13 commonly faid, that the Marble, 
(Chalk, and fquare Dutch Tiles attra@ The Origin of 
Moïlture. Having here Recourfe to pl ets à 
raétion, would be difcourfing in the’ ments, &c. 
‘à Strain on what we fhould not un- 
and. ‘Thefe Matters do not attract, but only flop > 
\Water. ‘They yield a free Paflage to the Fire, which \ 
# refufe to the Water by it divided. Whenever there 
m the Air of an Apartment more Fire than in the - 
Hs, that Fire endeavours to fpread every where in: an : 
al Quantity. Now, it cannot enter the narrow Pores - 
the Marble, the Chalk and glazed Earth, without 
ting a thoufand and a thoufand Particles of Water at 
Entranee of the Paflages, which are too fmall to ad- 
them: This Water will gather there fo far, as to : 
n a fenfible Coat of Moifture. The Fire penetrates 
wugh, and gets away; but the Moifture remains. It 
rwards evaporates from off the Walls. Another Coat : 
ceeds it, and takes the fame Courfe. Thele Vapours : 
soving from the Walls, fwim in the Apartment, juft as 
ifee them roll in the Air-pump, after the Air, which - 
£ them rarified, has been exhaufted. ‘They make the 
thick; they even may render it pernicious to the 
alth, when they are over-abundant; and {till more fo, 
en they mix it with the Saltpetre, which they carry of. 
h them from the Foot of the Walls, whither it ds fent 
extracted from the Urines, which penetrate the Earth; ; 
ich never happens in an Apartment built on a Stone-- 
a.  Tapeftry-hangings, on the contrary, hair Stuffs, °. 
eces, Skins drefs’d with their Hair on, and.even the 
od of Wainfcoats, of inlaid or of plain Floors, as they : 
tain in their Fibres, and in their wider Pores, a very 
at Quantity of Air, the Fire, which is in Equilibrio in » 
_Air of the Room, and in that of thofe Fibres;~ cannot : 
w thereinto with the fame Liberty, and meets in that 
titude of {mall Particles of Air and Surfaces : a greater > 
imber of Obftacles to its Paflage, than in the narrow 
es of the Marble. Among Woods, the moft compact, 
| H ; as 
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as Box, always is colder than the moft porous, as Corl F si 
which retains a great deal of Air and Fire in its Pores. 4 
The fame Fluidity of the Fire moft fen-| 

The Origin of fibly fhews itfelf, in very cold Weather, on} 
the Hoar-froft. the Glafs-windows of our Apartments.| 
The Fire inclofed in the Air of a Room,} 

neceflarily fpreads on every Side, if it be fluid. It muft| 
needs endeavour to get loofe, and plant itfelf whereve 
there is the leaft Quantity of the fame Element, and. 
will make no Effort to flow into an Air already as hot 
as that it is poflefd of. It will therefore be ftopt by the} 
Wood, and more fo fill by the Tapeftry-hangings, which 
contain a great deal of Air. On the contrary, it will} 
flow off through the moft compaët Texture of the Glafs- | 
windows, which contain neither Fire or any Water. It} 
will difperfe in the colder Mafs of the external Air, till 
there is an Equilibrium both in the external Air, and that | 
of the Room. The Fire, which goes out through the 
Window, leaves within, and at the Entrance of the Pores, | 
the Particles of Water and Air, to which it was unit L,| 
Thefe form a Cloud, which grows denfer in Proportion as | 
the Fire goes out. At laft the Quantity of Fire, which 
by little and little flows into the cold Air without, is. 
fo great, and that, which remains in the Mafs of Air withe | 
An the Room, becomes fo very fmall, that it can no longer 
keep the Particles of Water, which are condenfed on the 
Glafs-window, ina State of Fluidity. That Water mult 
needs then freeze; and really all the Particles of them 
fall one on the other by fmall Parcels, or by Filaments. 
much of the Nature of Snow, forming ‘at random fome, 
feeming Foliages, according as their Weight, or the Im» 
preflion of the Air, has hurried them to the Right or Left, 
and they are drawn near to each other in the Congelations 
This is what we call a Hoar-froft or Ryme, which, as 
you fee, muft be, and in Reality is, form’d on the Side 
the Glafs-windows next the Apartment. But fo foon ask 
the external Air fhall acquire a greater Heat than within 
the Houle, by endeavouring to fpread from without in 
the Room, then the Moifture will appear on the Glafs- 
windows without; this we experience in every” 
Thaw. In Confequence of the fame Fluidity of the 
Fire, when the Air, which has been a long while cold. 
in 
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rge Halls, fhall begin to become warm again, and 

ire penetrate in greater Quantity the Columns of 
ke, the Marble, and the Pictures; then the Motiture 
| hang on the Out-fide of them, and flow down them. 

reams. à 
rom the fame Caufe proceeds the Thickening of our 

bh, fo far as to be fenfible when the Weather becomes - 
and cloudy. The Efflux of the Fire from our Breath. 
the external Air, lets the moift Particles of it fall one 
“another; and they are the more fenfible, when they — 
Lin the Air with fome others, which. are an Obltacle 


sem. 
he Thickening of our Breath on a | 
ble, a Glafs, or any other very com- Diftil'd Waters: 
|Bedy ;. the Re-union, which is made | 
he Vapours of boiling Water under the Cover that. 
them; the Condenfation of the Fumes of an Alembic, 
a they adhere.to the Top, and contraét in a Pipe fur- 
ded with cold Water; the gathering of the Dew on a. 
3 or a: Marble, : rather than on a Cork or on Fir,. are: 
x fo many Operations wholly owing to the Fluidity of 
Fire, and the Coarfenefs of the Matters it fuftain’d. 
se. evaporated Matters would meet with a Reliftance,. 
be obliged to undergo a Conflict, did they meet with: 
‘Air or Fire lodged in the Pores of the Cork, and fill: 
fo, if they fhould. meet with a Cover red hot, and: 
of another Fire. ‘They would by repell’d thereby ;. 
the Fire getting quietly loofe through the {malleft: 
5 of a cold Marble, of a Glaf, of a Piece of Slate, 
f Glafs defitute of Heat and Air, there quits. the: 
‘pany of the watery. Particles, which prove too grofs. 
© narrow a Paflage. ‘Thefe Particles ftick thereto,. 
out being able to proceed any farther. The Body 
flops them is properly a very fine Sieve, which gives 
ge. only to: the Fire. Every Body knows that: cold: 
chardens, when you warm it again in Water 5: and. 
on the contrary, you may warm it without. making: 
ther hard or infipid, by putting it into an earthen: 
well cover'd, and placed in an earthern or caft-iron 
in which Water is achually boiling, call’d the vapo- 
‘Bath. ‘The Fire inceflantly raïtes-from the. boiling. 
igx bubbles of. Air and Water, which fpread all. round! 
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the earthen Pan. The Fire, which penetrates the Pores ‘ofl 
it, gently warms the Meat already prepared; but thet 
Water it quits condenfes under the-earthen Pan, andl 
thence gutters down in large Drops. © at 
Let us proceed, running over the other Experiments,; 
to prove the Fluidity of the Fire, and its Tendency to- 
wards putting itfelf to a Level, and in Equilibrio, wher-) 
ever it can get Admittance. It is in order to fhelter usi 
from the Efforts of the Fire refiding in the external Air, | 
and which is always ready to fpread every where, that} 
we in Summer-time oppofe its Paflage by Curtains-and| 
Window-fhutters. What we get by this is not to free our-' 
Selves of it entirely, but to experience much lefs of it, and} 
to breathe an Air colder than are the Humours of our| 

Body. > 
* [t is becaufe the Fire, notwithftanding all our Cau- 
tion, gets into our Apartments, that it comes and infinuates! 
ätfelf to the very Bottom of our Cellars. Though they; 
feem to us then to be very cool, they in Reality ee 
more .Fire than they did in the Winter, when they ap- 
peard warm to us; fince the Thermometer was then] 
lower therein than it isin the Summer. And thefe Ap- 

pearances, which feem contrary to'Truth, convince us, 1 
we.do but confider, that God has regulated the Order off 
our Senfations, and the Notice he gives us of what paffes 
Without, not on the State of Things themfelves, but on 
the Importance or Concern they may. be of to us, and! 
purely as they relate to ourfelves. We then in the Sum- 
mer perceive the Air of the Cellar, or of a Marble-Hall,, 
very cool, not that it then is void of Fire, or that it con- 
tains lefs of it than in Winter ; but becaufe that Fire be 
‘ing much weaker than that of the external Air, which 
fcorches us, we are inform’d by the agreeable Coolnels 
that is perceived in low Places, or in the Liquors drawn 
out of them, that we have found a fure Means of freeing 
ourfelves of a great Part of that exceflive Fire, which di- 
lates and diforders the Humours of our Body. And the 
Air of the Cellar, on the contrary, feems to us hot in 
Winter, not that it then contains as much Fire as in 
3 Summer- 
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* Whether Cellars and Vaults are indeed warm in Winter, and 
€old in Summer. | si : % 
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mmer-time, but becaufe it contains a greater Quantity - 
t than that, which actually floats in the external Air, 
sich affe€ts our Body, and may occalon too great a 
ifs. This variety of appearances is perfectly like that 
ich we experience, when having one hand very cold, 
H the other very hot, we dip them both into luke-warm . 
ie The Water fhall feem very warm to the cold. 
hd, into which it infinuates it’s Fire ; and very cold, 
tthe contrary, to the warm hand, which it robs of it’s’, 
rn. | 
Eftaving proved the Fluidity of the Fire, 

# have by that proved it’s Elaflicity, or. The Elafticity. 
3 natural Difpofition to fpreading, and ofthe Fire. “— 
tery way pufhing againit what furrounds 
> with this difference between it and the other Fluids,. 
at Fluidity and Elafticity are inherent and proper to it,.. 
hereas others perhaps receive that activity from it. 
(Croud of other Proofs, which we daily have under our. 
ves, more than fufficiently convince us, that the Fire in- 
Wantly flrives.to make itfelf a Paflage every where, to - 
date on all fides, to fpread all round, to proceed, to pe- 
ttrate, to diffipate. Is there any thing that it cannot go 
rrough or diffolve? But this fo powerful Elaiticity does . 
wt always act in the fame manner. ‘Thereare even Cafes, | 
which it is no longer fenfible, even in a very great 
ure. We very often. fee. the. Fire rolling on itfelf, and 
ithout fewel ‘in luted’ Vefléls, quietly getting loofe out of. 
tem, and to appearance making no manner of Effort to 
ceak them. If the Strength is alwaysthe fame, whence 
in this Diverfity proceed ? 
[here are in Nature but three truly fluid Bodies known, | 
ad which, by their perpetual Aétivity, are the Principles 
“all Motion. I mean the Light, the Fire, and the 
tir. The Light is an univerfal Fluid, which extends to 
ne very Stars ; our Fire and our Air are two Fluids at- 
uch’d to the Earth for. the fervice of Man, and fpread 
sund his Habitation. The Light is of fuch prodigious 
menefs, that it pervades the Textures of all Bodies, and 
afluences them only by help of the Fire, with which if. 
; in an exact proportion. It pufhes the Fire, and 1s. 
hereby. reciprocally repell'd. It renders the ye uae 
ive, by communicating ivs Motion thereto; sae 
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Fire, troubled or forced out of its Equilibrium, recipros 


ur (70 


cally acts upon the Light, and makes it fhine. But the. 


agaïinft it. 
Fire borrows many powerful Helps befides from th 4 
other Fluids, fuch as Oil, Mercury, Salt, and Water 
But it is affited by them in a very different Manner. 
‘Thefe Elements have only borrow’d Fluidity. They are | 
elaitic, or inclined to dilate only in proportion to the 
Quantity of Fire they receive into their Pores; fince they 
coagluate or freeze by the Efflux of the Fire. When: 
they are added to the Fire, they properly add nothing to. 
it’s Quicknefs ; but it is not to be imagined, how much. 
they contribute to render it’s Aëtion terrible, and full of. 


another very plentiful Fire, and a Multitude of Bubbles of 
Air it retain’d captive in it’s little Maffes. It isan eaf pe 
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e Effects of the fame Power. Throw the fmalleft Flint 
a great Fire, the Fire and Air, which encompañ the 
Face of it, have not Power enough to throw you that 
fs back. Do but pour Water into a great Fire; the 
portion between the little Maffes of Water and thofe of 
‘Air animated by the Fire is fuch, that the Water, in 
E without Aétivity and Refñitance, fhall on a fudden 
ent back and repell’d with a prodigious force and 
eee of Expanfion. It hurries away with it Afhes, 
ds, Shards of Pots, Bricks, Stones, and whatever it 
rts with, and oftentimes produces very fad Accidents in 
chens. j 
[he Fire and the Air, which exhale from Hay or from 
afs of Corn newly put together in a Rick, are dif 
ted without any Danger, if the whole be well dried. 
if the Heap be moift, the Fire and the Air ftop’d 
that Moifture, heat it fo far as to penetrate and rot, 
even fometimes fo far as to fire the Rick. - The Far- 
-may prevent this Mifchief. When rainy Seafons. 
8 him to houfe his Harveit without an Opportunity of 
ing it, he places in the Middle of the Rick two or 
ce large Faggots of T'horns, and by that Means leaves 
arge Space, to which the Fire and Exhalations com- 
from all fides, dilate, and thus lofe all their Force and 
ivity. 
Ve fhal find the Proofs of a like Me- 
nifm in the Æolipyle. It is a fmall The Molipyle: 
del of Brafs of the Form of a Pear, 
ing towards ivs Point a fmall crooked Pipe, with an 
fice of about the twentieth Part of a Line. When 
Veffel is put on a very quick Fire, the Fire fhall di- 
the Air within. It fhall go backwards and forwards. 
vugh the Pores of the Pear, without any fenfible Al- 
ton; becaufe the Air it drives away finds a Vent 
ough the Orifice of the Pipe. If that Pear, being red 
, be dip’d into the Water, the dilated Air therein 
traéts on the Approach of the Water. The Veffel by 
rees is fil’d with Water and Air by pretty near equal 
tions. Now, again, put the Æolipyle on: the Coals, 
ih the fmall End of it dipping towards the Fire, and 
Orifice of the Gullet turn’d upwards, which by this 
ans the Water fills without flowing out. So oe 
4 É fo 
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the Fire is clear, that Element, which feem’d fot to ae 
on the Infide of the Pear when it was without. Water, , 
and nothing to confine it, begins by dilating the Air there, | 
The Air unbends all it’s Springs againft the Water, which | 
furrounds it. This, though by Nature void of Aétivity, | 
being ftrongly pufh’d every way, and at the fame time: 
confined by the fides of the Veflel, finds no other Ifue ! 
but the {mall Vent of the Gullet, towards which, all the} 
fury of the Fire and the. Air, and of Courfe that of the 
Water, turns and centers. The Water gufhes out of if, 
notwithftanding the Smallnefs of the Vent, and the Rez | 
fiftance of the external Air, and rufhes forward to the Di- | 
flance of fifteen or twenty Foot. In this manner the | 
Fire, which burns, and is kept quiet under a Heap of 
Afhes, by the Liberty, which a thoufand little Paflages | 
- leave it of getting out into the Air, and of borrowing | 
fome afliftance therefrom ; that Fire, I fay, when it ree | 
ceivesa few Drops of Water round it, dilates them, lifts : 
them up, and with them the Coals and Cinders. For | 
this Reafon it is, that the fubterranean Fire, which, if! 
alone, would roll, round or through a fmall fint without | 
difplacing it, being join’d to the Air and Water, lifts. 
enormous Maffes, fhakes whole Regions, pieces the 
Ground, makes Rocks mount into the Air, and over- 
throws whole Mountains. A Simile will bring this to a 
fufficient Degree of Evidence. | 
A Croud Va Boys fee at a diflance Fruits that look very 
well. To fee and covet them, ‘is. with them one. 
and the fame Thing. They frit of all furvey all round, 
about. . Not a Soul to trouble them. But a Hedge parts, 
them from the Object of their Defires. How is thik 
Barrier to be got over ? In vain do they apply their Hands, ; 
and Sticks to the Hedge; the Sticks: go through ; their, 
Hands are fcratch’d ; Tears flow, and nothing has as yet. 
been removed. They perceive a Harrow railéd againtt the. 
Hedge ; and by the Advice of the belt Genius among 
them, they all in concert apply their Sticks againft the 
. Bars that join the Pieces of the Harrow. ‘They work fon 
hard with their Feet, their Arms, and the whole Weight 
of their Bodies bearing. againft the Sticks, that all thefe 
Tittle forces united, which were of no Effect when they 
could aé but ina fingle Point, now pufhing on the: 
Hedge 
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ge by the whole Breadth of the Harrow all at once, 
make a Breath in the Hedge, and go a plundering 
aout Controvl. 

‘he Harrow gives thefe Children no manner of Strength, 
it unites and improves forces, which being difunited 
2 render’d unpowerful. Sowhen the Fire, aflifted by 
. Air, drives before it Surfaces of hard or mafly Ele. 
bts, fuch as Salt, and Water, which cannot be ad- 
sed through the Apertures, that would yield a Paflage 
the Fire, then does it make the moft horrid and 
ful Havock, and overthrows, bruifes or fcatters 
that means, what it would have fingly gone 
mgh, by a fteady Efilux, and without damaging any 
Bs : 


*herefore, though the Elafticity of the Fire be not al- 
s fenfible, yet it is always effective, and it is from that 
ticity modified or affilted by the other Elements, that 
may deduce the feveral Actions of Fire. Let us colleét 
we faid about it, and form afort of Dictionary of it, 
1may the beiter unravel the Whole, and fix it in Me- 
y. ‘The Aétions of the Fire are to kindle, to in- 
le, to fmoak, to fhine, to blaze, .to crackle, ta 
xle, to afcend, to evaporate, to blacken, to drys. 
melt, to vitrify, to calcine, and to be extin- 
h'd. 
he Fire Aindies. Not that it takes Birth. 
re it did not exift; but becaufe it ‘The Di@ionary. 
ers and becomes aétive where it was of Fire, 
IR, and by a borrow’d Help becomes 
rious where it was chain’ d up. 
the Fire increafes, either in Quantity or Celerity, or 
Ways at once; and that by five principal Means... 
3y the Impulfion of the Light, efpecially when ivs 
s are collected in one and the fame Point, or on the- 
» Parcel of Fire. 2. By the Impulfion of the {prings. 
he Air, efpecially when they tend to the fame Place. 
by the Affluence of the Oil and of the Fire contain'd . 
eth Air. 4. By the Junction of the Fires contain'd 
combuftible Matters, and efpecially in oily Juices. 
By the Narrownefs of the Space, within which a great 
mtity of Fire is confined and accelerated between Sur-. 
‘of Water and Salt. . : : 
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It /moaks, by carrying off the Waters and other Pary 
cles, which it is capable of raifing, and among al 
is enveloped, being in too little a Quantity to incompa 
and overpower them, fo far as to ftrike immediately again 
the Body of the Light. The Smoak is fo full ‘of Firy 
and it is fo very true that the Fire forces it upwards/i 
fpite of i's Weight, that if you pour Water on a burs 
ing Log, you run the risk of fcalding your Hand,. i 
pafing 1 it through the Vortex of Smoak that rifes from ite | | 
The Fire d/azes, when ‘it is flop'd within a narrow 
Space by a {mall Quantity of Particles of Water, taker 
_ from the combuilible Matters, and is there accelerated 
the repeated fhocks of the fpringsof the Air. A modefat 
Moilture made up of Water, and Oil, properly is thi 
Ground of Flame. Therefore the Coals, that have loftak 
.moit all their Moifture, yield little or no flame at alll 
and ifthe Fire of the flame is the flrongeft of Fires, it à 
becauie each Particle of Fire being barrd by as man 
Particles of Water, their Vortices become the more rapk 
and act the more violently, by the Help of the Surface: 
of the Water, and by dilating lef. Who would be apt 
to think, that it is this exact Meafure of Water inclofga 
together with the Fire in all oily Juices, that makes. + 
the flame of Sulphur, Wax, Tallow, Fat, and Oils 
(The Analyfis, which finds that Water again in them} 
leaves us no Room to doubt of the wonderful Caution 
which has for our fake been lodged in the Cells of Oil! 
Principles fo different from one another, and has renderd 
them {0 very active and powerful, by the exact Proportion 
of their relpective Quantities. But the Water and Fire: 
the Oils, when difingaged by an external Fire, and a 
forts of flames in gei aeral, acquire a new Degree of force. 
when the Air joins to them by it’s Agitation and conte 
Renewal. We need not, in order to convince ourfelves of 
this, have recourle to the prodigious force, which a per 
petual Blaft always direéted to the fame Point, gives tc 
the Lamp of an Fnameller. The Ule of our common 
Bellows is fuflicient to inform us, that the Fire, ftrengthen’d 
by the fhocks of the Air towards a {mall Mats of Fire, 
fpreads through, and in ali the Outfides of the Particles 
of Water, and of other Elements, which it carries ©: 
from the combultibl Matters, and by fhewing itlelf, hen 
t _ 
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from being feen; whereas that Brightnefs ceafes, 
1 the Multitude of the aqueous Particles is too abun. 
and when the Fire inclofed within the Maffes of 
k, it drives away, does no longer act immediately on 
ody of the Light. 
oak is a flame begun, and the one is fo little dif- 
t from the other, that the leaft Increafe, either of the 
atity, or of the Celerity of the Fire, is fufficient to 
the Smoak into flame. If you bring a Wax-candle 
ut out, near another that is lighted, holding the 
ing {nuff a little lower than that on Fire; fo foon 
we Smoak of the firft, carried by the flow of the 
fhall touch the flame of the other, the flame 
fpread both without and within that Smoak, and 
IL as it were into it, defcending towards the 
muifh’d Match, which it will immediately light 
le 
ne Fire /bines without either Smoak or Blaze, when. 
cds in the Body it confumes, few or no aqueous Parti- 
that flop it; fo that it flows off, and is more eafily 
xied. That Brightnef, free from Smoak and flame, 
derved in all combuftible Matters, after they are 
ced to a Coal by the Diffipation of their Moifture. 
he Flame therefore is properly nothing but a middling 
of Smoak, on which the Fire prevails, notwithftand- 
he perpetual Oppofition of the Water that flops it. 
tthis Reafon it is, that the Fire of a Forge becomes 
ery bright, when after it has been contraéted and 
Yd by the Water of the whilp, it gets the better, and 
es off that Water. For the fame Reafon, when the 
feizes on a Tun of Oil, or fome other Mafs of Fat 
iil Juices, if fome unexperienced Hand happens to 
Water upon it in order ta putitout, the Fire, in- 
of being thereby abforbed, divides and overpowers 
rith an Expanfion of ‘Deflagration extremely bright, 
capable of firing every thing in the Neighbourhood 
"of. 
he Fire crackles, when it violently lets loofe fome 
cles of Air imprifon’d between Laminæ of Salt. 
ïe. it does in little, what it does with a great Noife in 
powder, and in the Pylois fulminans. 


It 
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It Jharkles, when it is ftrong enough to difperfe for 
fmall Parcels of the combuftible Matter wherein it is 4 
clofd. Such are the Parcels‘of pounded Coal it fil 
ceflively caufes to iffue out of a Squibor Rocket. © 
The Fire ri/es, or always tends to that Direétion, Hf 
though it violently fpreads. on all fides, and gets tot 
Bottom, as well as the fides. of the Bodies it confumé 
when compofed of many very elaftic Vortices, and afi 
by the Elafticity of the Air, it has befides a natural ai 
fenfible Tendency to go off from the Earth, Jet that Td 
dency be look’d upon as the primitive Impreffion of hit 
who made every Thing as he pleafed, or as only the R 
fult of lefs Heavinef :: whence it happens that the mafit 
Bodies place themfelves below it.. However, that Effos 
Which the Fire makes to get above, carries. along with| 
the Matters it has divided, with all the Air it has eith: 
unbent or dilated. The Parcels of Water, of Tallow, | 
Wax, andthe heated Air {preading upwards, make a mo} 
remote and more contra€ted Air, which is always charge 
with a little Water, to return on every fide the flami 
‘The Spring of it being brisker, that Reflux of Air 18 
chief feivel of the Fire, both from the Conftraint it is 
tain’d in, and the perpetual Supply of the Water it {uftaini 
and of the Oils, which the Water carries every where Upo 
it’s Globules. | 
The Fire db/ackens what it has not the force of eithe 
confuming or deftroying. When it has driven off all ti 
Moifture of a Piece of Wood, it circulatesin a thoufan 
and a thoufand ways through the Texture it cannot dividel 
and when it is diffipated, the Wood is then pierced wil 
fomany Holes, that the Light is therein abforbed, an 
no Part of it is beaten back by Reflexion, but that whic 


a 


is neceflary. to render the form of that Body vifibley i 
which the black Colour confiils. A learned Exglifhman’ 
famous for his Application in perfecting Microfeopes 
jadging of the Quantity of the great Pores, which 
Surface of a Coal an. Inchin Diameter contain’d, by 
Number he could reckon in the eighteenth Part of 
Inch, found, that. that Diameter contain’d above 
millions feven hundred and eighty thoufand. What 
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e the Number of the imperceptible Pores, and 
a vaft Diffipation muit the Light fuff:r in fo many 
ures ? 
B Fire evaporates, or caufes the Moifture it meets 
to evaporate, When it has Strength enough to 
with it the little Maffes of Water that oppole its 
m, it fills the Air with them, and difperfes them to 
(ces far fuperior to the Region of the Clouds. The 
“Space, from the Top of the Atmofphere down to 
arth, is full of thefe Bubbles of Water. The Light, 
Fire, the Air, and the Water, are evidently one _ 
h another, exercife each of them its proper Adtion, 
it Damage to‘each other, and, cont:iry to Imagination, © 
ua Concert for the Service of the Earth. 
2 Fire dries and hardens all thofe Bodies, the Moifture 
ich it evaporates; but it performs this, Operation 
ry the Affiftance of the Air. Wherefore a fharp Wind 
(Manner dries and burns as Fire does; becaufe by 
mg away the Water in its Courfe, it contributes to 
‘again near each other, and to harden the Particles 
+ Surface, which the Water quits. ‘The Froft al 
as; but in a very different Manner. It does it, not 
rrying away, but by contracting the Water by the 
of the Fire. And when this Contraction of the 
| happens in the Body either of Plants or of Animals, 
wprefles, it torments and breaks there the little Vef 
eceflary for the Nutrition; whence it happens, that 
rs Which has been frozen, having no more its Vefñels 
as before, rotsatthe Thaw. And if the Sun fhines 
Epon, and draws off all the Moifture of the rotten 
the Texture of it is totally deftroy’d, and it is no 
(than a Quantity of Daft. 
e Fire makes fluid, or puts into a State of Fufion, the 
j, the Oil, all the oily Juices, and generally all ° 
5. It in fome Sort communicates its Nature-to 
; fince it puis them in a State of Fluidity, and its 
unicating that Quality to them, rather than to the 
Bodies, 1s, becauie being more fimple, and made up 
iform Particles, they aie the more proper to retain 
their Iuterftices wherein it whirls, difplacing thefe 
Mafles, and making them tumble one upon another. 
h feems the truer, becaufe when it fpreads therein 
in 
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* eae | 
in a greater Quantity, or with a greater Violence, 
makes way through, fcatter: them, and makes them € 
porate. ‘Uhus it cxalts and refines Salt, Mercury, Le 
and all Metals; fince Gold itfelf, weighty as it is, in: 
fibly is difperted in a great Fire, and it proves at length 
have loft {omethine. E 2 

The Fire vitrifies and calcnes. It vitrifies what! 
Sand, and calcines what is Earth or true Soil. The | 
verlity of thefe Operations does not proceed from the Fi 
whole Action is always the fame, but from the Nature : 

+ the Matiers, on which it aëts; and if we fee it in the fas 
Mais of Mineral oftentimes difcharging the three F unétid 
of melting, calcining, and vitrifying, it is becaufe itt 
- once finds metallic Particles to mélt, Sands to vitrify, ae 
Earth to calcine. The Fire produces nothing there, 4 
it difplays what was therein, and will never caufe t! 
Metal to become Earth, or the Sand to turn into Afh 
_orthe Afhes to be tranfmuted into Metal. Thefe thin 
may be united or feparated. One may predominate ey 
the others; and the whole may flux and be carry’d awi 
with the melted Metal. The Sand may envelope bot 
Earth and Metal in a Vitrifcation that hides them; M 
each of them invariably keeps its own Nature; and! 
in many chymical Operations * fome certain Matters bf 
come much heavier, by paffing through the Fire, it is ni 
at all becaufe the Fire or the Air are converted into the 
Matters, but becaufe they incorporate with them Mafi 
of Water or of Sait, and more particularly oily Juice 
Wherewith the Air and the combultible Matters are ir 
pregnated. i 

The Fire itfelf, when it goes out, (and this is the laft 
its Actions remaining to be explain’d) the Fire, I fay, 
then neither dead or deftioy’d. It fcatters3 it is de perfe 
it does ho longer a&t as it did before, but is flill what | 
was in all Reipects. Have you a Mind to extinguifh it 

a burning Log? You mutt abforb that Fire by a Quantit 
of Water fuperior to it. It is no longer in the Log; bu 
it wholly {ubfifls in the Water, which it railes into 
Fume. Would you extinguifh it in a Charcoal-pit, wher 
it burns the Wood abandon’d to its Fury under a Hea 

“6 
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2 Earth, and which it devours by the Affiftance of a few 
5, through which i: is fupplied with Air, in order to 
it and keep i: up conttantly in the wood ? You 
only flop the faid Lioles, whereby you rob it of all 
fpondence with the Air. So toon as it is deflicute of 
Company of that gro's Element shat pave it Strength, 
pwith the Denfity whereof it violenily fhock’d the 
mare of the wood, it -immedistely ges through ‘the 
lof Earth, ‘that cover the Coals. It has no more 
ity 5 becaufe it fpreads avd gets away without any 
fn. But it is in it’s Diperfon all that it was, when 
intinual flow of frefh Air repel’d and nourifh’d it in 
ind the fame Place. 
om all thele facts, Sir, which Ihave thus united be- 
your Eyes, and from an infinite Number of others, 
1h Experience will afford you every Day, there refults 
ath, which I take to be capital in Phyfics, as well as 
Moral Philofophy ; vz. that God has put between 
‘and all the Objeéts around him, fuch an evident Re- 
à of Ufefulnefs, and an appointment of Services fo 
to be difcern’d, that in the Heaven, as well as on 
Marth, the Speétacle of Nature {peaks to him of no- 
>but the tender Regard and affection of his Creator 
ids him. Every where between the Heaven and the 
h, between the Light and the Atmofphere, between 
‘Fire or the other Elements and Man, we obferve the 
Unity of Intention, and the fame Correfpondence, 
th we remark between our appetite and our food, be- 
n our Teeth, which grind and fafhion our Meats, and 
Stomach that digeits them. Phyfics are then an ad- 
ble School of Piety ; and all the Sciences of any 
cular Purport may become fo many Informations to 
Mind; fince in the admirable artifice of each indivi- 
| Piece, there is nothing, which we more evidently 
tm, than a conftant Intention in the Creator, of being 
7 way beneficial to us. 
itherto we have beitow’d our attention on only what 
8 lifelf apparently, and on what requires no great 
rt to be apprehended and conceived. But this fo ule- 
na {o affecting Science contains tome other Particulars, 
Difcovery of which muft needs have required a great 
of Time and Trouble. Inftead of informing you of 


them 
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them in a fcholaftic Manner, and by abftrufe Argument 
let us here borrow the afliftance and charms of Hiftos 
Let us from age to age trace Men in all their feveral wam 
and the works of great Men, in the Endeavours th 
hive made to be of fervice to Mankind. Let us, in 
Series of hiftorical Dialogues, examine firft, what Il 
perience has procured us, on the Certainty of which 
may depend, and then what Benefit may be drawn. fr 
the Syitems of Philofophers. This method of fludyi 
Phyfics will be more to your liking; and methinks I me 
not here hefitate about confining your Mind to a didaûi 
Order, or fuiting my Method to your Inclinations. 

The whole Survey of Nature has already convinced ye 
that all the Parts, which compofe it, are the work of 
fingle Intention, which created, united, fitted them ¥ 
and made them relative and concurrent to one and the fa 
End. Let us now fee in the Hiftory of the Study, why 
Man has made of them, how far the Progrefs is carrid 
Let us enrich ourfelyes with their Labours. This Hifkor 
by informing us of many particular and practical Trut! 
may facilitate to us the Clearing and Solution of ani 
portant Queition, viz. whether the Difcoveries, made 
Men in fix thoufand Years paft, give us any Room! 
think, that one ever might arrive at knowing the Grou# 
work, and Nature of what furrounds us, or to thir 
that God granted us no more Light and Knowledge th 
what is fufficient to rule our Minds, and fupply ¢ 
Hands with proper Employment. À 
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| STRONOMY, or that Part of Phyfics em. 
& ploy’d about regulating the Order ‘of our Days 
~~ by -the Infpe&tion of the Heavens, as being the 
hegeflary, was allo the firft cultivated. When 
Children had quitted the Rocks of the Gordyan, 
begun to form a numerous Nation in the wide’ 


» and that of their Flocks and Herds, obliged ther 


ew that God had defign’d them to ré-people the Earth, 
à obftinately refolved to keep all together; and let 
fhould be obliged to difperte, they began to build a: 
| and a Tower fo very high, that it might be en 
ta vaft Diftance, and ferve as a Signal to gather them- 
yes again together. * From that Time the unavoidable 
4 I>2 | Neceflity 


\* The Hebrew has it thus. Les us make us a Signal, 
Mem) 2 eve foould be difperfed through every Region, The 
Word (Sem) has produced gine anc cucioy, which in 
er equally fignify 2 Mark, a Sign, or a Name. But 
fe, who tranflated it Jet ws mabe u; a Name, let ys 
er our Name famous, were forced to Put Avteguam in- 
dof (Pen) Ne forte, and to tranflate it in thefe Words ; 
fire we be feparated on all Sides. Which does no longer 
with the original Text, nor exprefs the Undertaking, | 
ch was directly oppofite to God's Purpok, viz, to re 
ble all the Earth by the F amily of Noa. ; 
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plowing and fowing, becaufe the Returns were regular, ani 
befides, obvious to every Eye. ; 


4 


Neceflity of ordering the Affairs of Mankind, and o 
fettling the Times for the Operations of Husbandry, ob 
liged them to agree upon fome convenient Regulations, and 
a certain Method of meafuring and calculating of Time 
"Fhey moft naturally made ule of the periodical Reva 
lutions, which they obferved in the Heavens. ‘The Re 
turn of the fame Motions, and the Renewal of the fam 
Phænomena were infenfibly pitch’d on, as the moft 
Terms to fix Expirations, or to mark out the Times 


The plaineft Meafure of Time the 


The Moon the Could employ at tri was that, which th: 


itt Rule of : (Moon * offer'd, them. By every Dax 


Mankind. changing very fenfibly the Place of boti 

its Rifing and Setting, by varying it 
Form from Day to Dayg and by beginning afterwards | 
new Order of Changes intirely like ir at once became | 
public Rule, and afforded them an eaily kind of Reckoning 
"They might date either from the New or the full Moom 
er from fuch or fuch a Quarter. They might tack fevera 
Quarters together, or as many complete Lunations as the: 


thought fit. ‘Thus without the Help of Almanacks or © 


Writing, every Body could find in the Heavens a Warn 
ing or Memento of what he had to do. All Families 
however remote, gather’d together without Miftake at th 
appointed Term; and inftead of meafuring Time by. 
Number of Days, which their Refemblance might con 
found, or the Series or Sequel of which, once loft, coul 
not be again found, they were exempted from all Care 
that Way, by referring the fhort and long Durations to th 
Courfe of the Moon, which fhew’d them from one Da: 
to another, by a new Sign, what Time was already ex 
pired from the Beginning of one Term, and what ‘Tim 
remain’d till the following. + | 
The firft Men, affeGed by the Confideration of th 
twofold. Service the Moon did them, by enlightening. th 
Night, and by regulating all Mankind, confecrated th 
Ule they made of its Phales by a Holiday or Feaft, whic: 
they. folemnized at every Time of its Renewal. ‘Th 
Neomenia ferved in a plain and commodious Manner t 
regulat 
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lfégulate the public Exercife of their Devotion. But if 
ithey regularly gather’d together to make their Sacrifces, 
land lovingly to vifit each other at the Return of every 
hew Moon, that Worfhip and tho Holidays were no 
way relative to the Moon itfelf. God was the Object of 
[them ; and the Moon had no other Share therein, but that 
mof putting Men in Mind of celebrating them. 

‘The Stars had not as yet received the Names they now 
wo by. Without taking Notice of the feveral Conftel- 
ations, under which the Moon is fucceflively placed with- 
tin the Space of its: monthly Courfe, Men were contented 
With only determining its Progrefs, by the Variety of its 
Appearances; and inftead of employing Calculations, as 
Mas been fince done, to mark out the precife Infant of its 
Waving over-taken the Sun anew, under which it had 
pad nine and twenty Days before; the Aflronomy of 
Ehofe ‘Times was contented with the bare Teflimony of the 
Eyes, and'they reckon’d the New Moon from the Day it 
would be perceived. It was in order to gét Intelligence of 


it, without Hindrance, that they affembled and met toge- 
Kher in high Places, or in Delarts remote frum the Hla- 
Bitations of Men; that no Obftacle or any ‘Thing might 
reen the Horizon from them. When the Crefcent had 
nce been feen, they folemnized the Neomenia, or the 
Sacrifice of the new Moon, which was fucceeded by a Re- 
Daft, where all the Families chearfully, and with Sim- 
dlicity and Candour, eat what had been offer’d to God, 
nd confecrated by Prayer. When any notable Event oc- 
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afion’d the Inftitution of fome annual Feaft, they very 
Dften join’d it to the Neomenia, which was the ufaal Day 
Bently. The new Moons, which concur’d with 
the Renewal of Seafons, and to which our four Ember- 
weeks do ftill correfpond, were the moit folemn of all. 
[That Cuftom of meeting together in high Places or in 
Defarts, that of keeping the new Phalis, that of celebrat- 
ing the MNeomenia by a Sacrifice and by Prayers, in parti- 
Eular, the Solemnity of the new Moon, which concurd 
with the Sowing, or follow’d the entire gathering of the 
IFroits of the Karth; finally, the Repalt and the Songs, 
which came after the Sacrifice, are Ules, all of which 
Were, from this common Source of Mankind, handed © 
down to all the Nations of the Univerfe. All thee Cu- 
= forms 
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ftoms we find again among the Hebrews *, the Egyptiag 
(}) and the Aradians |, from whom they, together wi 
Mabometifn, were, deliver’d down to the Perfians Ÿ at 
the Turks §. The fame Ufages were common to ti 
Grecks ** and the Romans ++, to our Fore-fathers ti 
Gauls |||], and to Nations, which had no manner of Cor 
munication with each other. They were found again 
mongit the Charybs, and fome other American Nations t 

Scripture abounds. with faéts, which evidently prove, th 
the Cuftom of facrificing on high Places was eftablifh’d | 
mong the Heérews as well as the other Nations, even befar 
_ the Law, and that it even fubffted in Z/rael fince, and | 
fpice of the Law. The Law itfelf teflifies its Antiquity, E 
forbidding it, as capable of imparing the Unity of th 
Worlhip. ‘That of the Neomenia, as antient and univert 


(*). The Requeft, which the Hebrews made to go and | 
crifice in the Defarts, did not furprife Pharaoh. It was : 
univerfal Practice. As to the high Places, and the Neos 
nia, ee x Kings ix. ES xx, Fc. paffim in tota Script. Hi 
ratit Serm. L.1. Sat. 9. tricefima Sabbata, the Feaft of th 
thirtieth Day. It is the Neomenia, which comes again à 
ter twenty-nine Days. Ferem. xliv. 17. and Buxtorf. S 
nagog.. Fudaic. ©. 17. | 

+ Maimonid. Duë&or Dubitantium, lb. 3. ©. 46. 

| Hiflor. Arabic. co 11. and Hottinger, Hift. Orient 
HORT. oo Bes : 

Ÿ Hack/uit’s Voyages, Vol, 2. pag. 399. 

§ Anion. Geuffræus de Turcar. Relig. lib. 2. p. 53. 

** Herodot. in the Lifeof Homer. Meurfius Grec. fi 
viata, voce Newnyiee Samuel Petit. in Leg. Attic. p. 35. 

TT Macrob, Saturnal- lib. 1. cap.15. Plutarch, lit 

vite Ære al. idem in vita Æmi. © Horatii carm. L : 
Od 23. 

[||| Religion of the Gauss. In the antient Figures of th 
Ceremony of the Mifletoe, the Druid wears a Half-moon 
becaufe it was at the Neomewia the Ceremony was pe 
form’d. 

tt Alexand. Geraldin. Itinerar. lib. 9. Huet. Demonfts 
Evangel. p. 84. 
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$ the other, was preferved and regulated by the Law. 
"he Learned ob'erving between the Hebrews and the Hea- 
mens {o great a Refemblance as to their Sacrifices, their re- 
ting to high Places, and their Neomenie, have enquired. 
ato the Caufe of this Conformity, and been divided into 
Wo Opinions equally deviating from Truth ; but one of 
which, though falfe, yet is of no dangerous Confequence, 
Whereas the other is* extremely fo. The frit confifts in 
thinking, that the Heathens took, both from Scripture and 
the Hebrews, the greateft Part of their Practices, even to 
heir very Fables, which are, fay they, ro more than 
fome Particulars of the Sacred Hiftory alter’d and dif- 
guifed. The other Opinion confifis in thinking, that the 
Hebreeus received, from the Egyptians and the Canaanites,the 
whole Ground of their Law and Ceremonies, which tends: 
Oruin Revelation. The fir Opinion, though innocent, 
ahd very common, yet is unwarrantable ; fince the: Hea- 
thens became acquainted with the Books of the Hedrews 
but very late, and that People, totally feparated from and 
unknown to other Nations, was on no Account fit to ferve 
them asa Pattern. The other Opinion is no lef abfurd, 
nee the Law infifts, in the moft particular Manner, on 
bidding the Hebrews the Practices of the Egyptians, the 
Arabians, and the Canaanites. If the Hebrews and the 
Heathens agree together-in the Praétice of their Sacrifices, 
urifications, and Libations, in their Inclination to gather 
together upon high Places, and in the Regularity of their 
Neomenie, a Grain of Sincerity will make us fenlible, that 
je Hebrews are not indebted to the Heathens for thefe 
ftoms, and that the Heathens did not borrow them from 
the Hebrews ; but that both the Hebrews and the Heathens 
d them from the remoteft Antiquity, and from the com- 
on Source whence they all fprung, [ mean from the Fa- 
ily of Noah, when the whole was contain’d in the Plains 
Chaldea. This Point of Re-union, equally plain and 
rtain, is the fole unravelling of the Difficuliies, which. 
divided the Learned. The whole of Mankind, being ga- 
ther’d round Bade/, had already the Practice of the Sacri-- 
Pees made before, and renew’d by Noah immediately after 
the Flood. - For want of Writing, what Means could be. 
More natural and more public, to call together to the ae 
4 SSCS s 
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fice a Multitude of Families difperfed, than the Sight of thy 
Decline of the Moon, and the Return of the New? It 1 
even very likely, that the Sun, which before the Floo 
mark’d the Courfe and the Bounds of the Year, by th 
Diverfity of the Stars, under which he pafs’d, did it how 
ever without leaving the Æquator, and put no Differena 
between one Day and another, or one Seafon and am 
other. ‘The Moon was then the thoft proper Means tt 
mark out the Beginning and the Progrefs of Months; an, 
Noah, when he fix’d the religious Meetings at the Time 1 
the Neomenia, did but renew what was praétifed before thi 
Flood. So the Fathers of ail Nations having been lonÿ 
‘enough under the fame Leader, in the fame Place, unitec 
by the fame Wants, the fame Language and the fame Prac: 
tices; it is the plaineft Thing in the World to think, tha: 
the Cufiom of meeting in high Places, and at the Retury 
of the new Moon, the Offering of the Fruits of the Earth! 
#he Sacrifices, the common Repaits and the Songs, are al 
Ufages, which have with them pa{s’d through all tha 
Earth. This is what they have conftantly preferved eve: 
fince their Difperfions; and in every other Thing, they 
conftantly proceed with making themfelves diftinguifh’c 
from each other. You are fenfible, how this Agreemen: 
of all Nations in the religious Cufloms, which fuitec 
the firft Ages, and their .infinite Variations in all the 
xeft, concur to teflify the Truth of Mofes’s Narration: 
and the perfeét Knowledge he had of the Origin o: 

‘Things. | 
Altronomy, in its Birth, had the Glory of regulating 
the firft Form of public Worfhip. It was ever fince firicily 
united with Religion, to which, it from Age to Age ren: 
cer’d new Services in the Courfe of its Progreis; and Afro: 
nomy degenerated into Impertinence, or into Superftitions, 

only when Religion was perverted. 

After the Introduction, or, if you pleafe, 
The Invention the Reftitution of the Neomenza, by the 
of the Zodiac.  Obfervation of the firft Phafis of the 
< Moon, * they apply’d themfelves to the 
fixing of the Beginning and the End of the Year, by 
which they had, Time out of Mind, taken Care to mea- 
fure the Life of Man, and to mark the Diflances of 
notable 
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notable Events.. If the Meteors and the Variety of Sea- 
(ons were not any more than the Rainbow known till 
Mter the Havock made by the Flood, the Succeffion of 
Mears became but the. more fenfible fince that great 
whange. It was an eafy matter for Men to reckon how 
many Harvefts they had got in; and, in the poetical 
ityle, fuch a Number of Springs or Summers are com- 
nonly underftood by fo many Years, But fomething more 
han this was wanting, and Neceflity brought Aftro- 
omy one Step forwarder. 

‘I'welve Lunations one upon another, that is, twelve 
evolutions of the Moon fucceflively, departing from and 
awWing again near the Sun, were not fufficient to bring 
it the whole Courfe. of a Year; and the Duration of 
irteen Lunations exceeded the Year; for twelve times 
Days are only 348, and thirteen times 29, are 377 
ayss whereas the Year is only 365 Days and a few 
Ours. ‘The feveral Revolutions, which the Moon makes 
the Heavens, by fucceflively pafling and repafling from 
fonth to Month under certain Stars, being then not’ 
actly. contain’d a certain Number of Times in that 
hick the Sun makes by pazfling pretty nearly under the 
me Stars, it was not poflible to determine the Beginning 
d the End of the Year by an exa&t Number of Lunar 
evolutions. They were then obliged, in order to know. 
© precife Bounds of the annual Courte of the Sun, 
refully to examine what Stars were fucceflively obfcured 
“drown’d by the pafling of that Globe, and whar 
ms, beginning to. clear themfelves from it’s Rays by 
fon of it’s Remotene{s, fhew’d themélves again before 
2 Dawn of Day. | 

They might, ‘ts true, have refumed the Method of 
Gulating, which was in Ule before the Flood *.. But 
would have been infufficient upon many Accounts, For, 
sh the Sun did perhaps {till pals under the fame 
Bas before; its Fires, whole influence was even and 
form before the Flood, had ever fince been fometimes 
sker, fometimes fainter. The Sun itllf feem’d to. 
ge the Points of it’s Rifing and Setting. It afcended : 
Meridian much higher at one ‘Time than at another. 
à | Is | Lhelés… 


* See the Letter at the End of the third Volume, 
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Thefe Novelties required. new Obfervations, and they en 
deavourd, not indeed to underftand the Struéture of th 
World, or the Reafon of all thefe great Effects, but in th 
Heavens, to fhew Men fome percife Marks of the Pre 
grefs of the Year, and fome fure Methods of regulatin) 
the Times of their Works. They obtain’d both thet 
ufefal Points. The firfl, by making themfelves Matter 
@ the certain Knowledge of the Stars, under which th 
Sun pañles, and which are in his way from the Mome 
he goesfrom any firft Star, taken at Difcretion, to the In 
flant of his coming again under the fame. Secondly, Bi 
giving thefe Stars fuch Names as might characterize wha 
was peculiar to every Part of the Year, or what wa 
aétually done upon Earth, when the Sun was under fuel 
or fuch Stars. Aftronomy, by this twofold Caution, wa: 
from it’s Beginning a popular Science, and it made Hea 
ven a Book always-open, to which Mankind might com; 
for Information. 


Antient Tradition. has handed down te 
The Divifion us the ingenious Manner, in which th 
of the Zodiac.  firft Men. went: about knowing exaétli 

the. Line, which. the Sun defcribes unde: 
the Heavens in the. perpetual Changings of it’s Place, ane 
to divide the Year, into equal Portions. This Traditios 
is found again in two antient Authors, the one Reman? 
the other Greck +. The firft attributes it to the Agyptians: 
the other, and more juitly, to the firft Inhabitants of Chay 
dea, which are the Fathers of Aftronomy, as well as fs 

all Mankind. 4 

- They every Day faw the Sun and the whole Heaver 
turning and pafling from Haft to Weft. In the mean tim 
they obferved, that the Sun, by a Motion peculiar to it 
from Day to Day receded from. fome certain Stars, anc 
took it’s Place under others, always advancing towards th: 
Raft. Whilft the Moon was making twelve times tha 
Revolution, the Sun made it only once. But fhe began 
the Thirteenth again, before the Sun has as yet completec 
its own.. The Habit of dividing the Year into pretty 
near twelve Lunations, made them wifh, that they hac 
twelve Divifions of a. Year perfeétly equal, or twelve 
Month 


x. ; : 
Mrerob, in fomn. Scip, L r..c. 21. 


(Sext, Empire, lib, V. adverfus Mathemats 
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Months, whieh might be exactly. equivalent to the Year it- 
Hf, and which might as it were, be pointed at with one’s 
mger in the Heavens, by fhewing fome certain Stars, un- 
er which the Sun pafles during every one of thefe 
Months. Here is then the Method, in which they divid- 
i the Courfe of the Sun into twelve equal Portions or : 
| of Stars, which are call d A/eri/ms or Con. 
éllations. Our Chaldeans took a couple of brafs open 
eflels, the one pierced at the Bottom, and the other 
ithout any Orifice below. Having ftopp’d the Hole of 
me firit, they filPd it with Water, and placed it fo as 
wat the Water might run out into the other Veffel, the 
Homent the Cock fhould be open’d. This done, they 
Merved, in that Part of the Heaven where the Sun has 
$8 annual Courfe, the Rifing of a Star, remarkable ei- 
er for it's Magnitude or Brightnef ; and at the critical ~ 
fant it appear’d on the Horizon, they began to let the 
‘ater flow out of the upper Veffel into the other, during 
e reft of the Night, and the whole following Day, to 
e very Moment when the fame Star, being come tothe 
ut again, began to appear a-new on the Horizon. The 
flant it was again f{een, they took away the Under- 
flel, and threw the Water that remain’d in the other 
the Ground. ‘The Oblervers were thus {ure of having 
e Revolution of the whole Heaven, between the firit 
fing of the Starand ivs Return. The Water, which. 
d flow’d during that Time, might then afford them a. 
zans of meafuring the Duration of one whole Revolution 
‘the Heaven, and dividing that Duration into feveral 
lal Portions; fince by dividing that Water icfelf into. 
élve equal Parts, they were fure of having the Revo-. 
ion of a twelfth Part of the Heaven during the Efflux. 
a twelfth Part of the Water. ‘They then divided the - 
ater of the under-veffel into twelve. Parts perfectly — 
lal, and prepared two other {mall Veñels capable of. 
taining exactly one of thofe Portions, and not a Drop 
re. They again pour’d into the great Upper-veflel, 
_ twelve Parts of Water all at once, keeping the Veflel 
t. ‘Then they placed under the Cock, fill fhut, one of: 
-two {mall Veflels,; and another near it to fucceed the. 
, fo foon as it fhould be full. 
be IG: Al: 
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. All thefe Preparations being ready, they. the very nex 
Night obferved that Part of the Heaven, towards whicll 
they had fora long while remark’d that the Sun, Moon: 
and the Planets, took their Courfes, and ftay’d for the Rifing 
of the Conftellation, which is fince call’d Aries. The Greeks 
perhaps, gave that Name to fome other Stars than thot 
which went before the Flood. But this Inquiry isnot necef 
fary at prefent. The Inftant #riesappeared, and they faw the 
firft Star of itafcending, they let the Water run into the lit 
ale Meafure So foon as it was full, they remov’d it, and threv 
the Water out. inthe mean time they put the other emp: 
y Meafure under the Fall. ‘They oblerved exactly, and 1é 
asto remember very well, all the Stars that rofe during all the 
Periods, which the Meafure took in filling ; and that Part o: 
the Heaven was terminated in their Oblervations by the Start 
which appear’d the laft on the Horizon, . the Moment tha 
Mealure was juit full; fo that by giving the two little Vet 
fels the Time neceffary to be alternately fill’d to the Brim 
three Times a piece during the Night, they had by tha: 
Means one half of the Courfe of the Sun in the Heavens 
that is, one half of the Heaven itfelf ; and that Half again 
was divided into fix equal Portions, of which they migh 
fhew and diflinguith the Beginning, the Middle and the 
End, by Stars, which from their Size, Number or Order 
were render’d diftinguifhable. Asto the other. half of the 
Heaven, and the fix other Conflellations, which the Sun run: 
over therein, they were forced to defer the Obfervation 0: 
them to another Seafon, They flood till the Sun, being 
placed in the Middle of the now known and obferved Con: 
fiellations, fhould leave them at Liberty to fee the others du: 
ring the Night. 

Doubtleis {ome Precautions are neceffary, not to miftake 
as to the Fall of the Water, which muft flow more flowly 
in Proportion as its Mafs.is lefs high ; however, after having 
by this or fomefuch Means, made themfelves fure of the 
great annual Courte, which the Sun faithfully follows ir 
the Heavens, and of the Equality of the Spaces, fill’d by the 
twelve Collections of Stars that Limit that Courfe, the Ob- 
fervers thought of giving them Names. They in general call’d 
themthe Pay /es, the Stations or the Houles of the Sun, and 
affign’d three of them to each Seafon. They then gave each 

Confiellation a peculiar Name, whofe Property did not onl} 
rcon- 
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jonfift in making it known again to all Nations, but in declar- 


as of Concernto Mankind, when the Sun fhould arrive. 
that Contitellation. 
Formerly, Sir, I obferved to you, (out this is the proper 


lace of remembering you of it) that the Names, by which, 


id twelve Afterifms of the great annual Circle actually 
9, had been taken from the moft important Events, 
nat happen either in the Heavens or on the Earth, 
sthe Sun fucceflively takes his Place under every one of 
sem. 

By a particular Care of Providence, the Dams of the. 
locks commonly happen to be pregnant about the End: 
‘Autumn. They bring forth during the Winter, and in 
€ Beginning of the Spring. Whence it happens that. the 
jung ones are kept warm under the Mother during 
ue Cold, and afterwards eafily thrive and grow a@tive at 
Return of Heat. The Lambs come the firft; the. 
alves follow them, and the Kids fall the laft. By this. 
eans the Lambs, grown vigorous and flrong, may follow 
e Ram to the Fields.as the fine Days come on. Soon after 


e Calves, and at laft the Kids venture abroad, and by. | 


creafing the Flock begin to augment the Revenues of their 

latter. 

Our Chaldean Obfervers, feeing that 

ere were during the Spring no Pro- my. Gina. 

actions more wleful than Lambs, Calves dations of the 

d Kids, gave the Conftellations, under Spring. 

hich the Sun paffes during that Seafon, 

e Name of the three Animals, which enrich Mankind 

off of all. The frft was named Aries, the fecond Taury Sy 

e third the two Kids (Gemini), the better to chara@erize 

é Fecundity of Goats, which commonly bring forth two 

ang ones rather than one, and an Abundance of Milk 

dre than fufficient to nourifh them. 

The grofs of Mankind, united in the 

ains Of rack, had already very often 

mark’d that there was a Pois D which Te ne 

2 Sun raifed itfelf in its coming towards Summer. 

em, but which it never exceeded ; and 

at it afterwards funk daily, in receding from them for 
\ 


g at the fame time the Circumftance of the Year, which - 


Fa 
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fix Months tcgether ; till it arrived at another Point: 
great way under the firft, but below which it never de 
icended. This Ketreat of the Sun, made very flowly 
and always backward, gave the Obfervers the Occafion 
diftinguifhing the Stars, which follow the two Kids, 
"Gemini, by the Name of the Animal that walks back 
ward, viz, the Crad.. When the Sun pañes under the 
next Conftellation, it makes our Climate feel {ultry Heats 
but chiefly the Climates where Men were at that ‘Time al 
united. When Poets attribute to that Conilellation the 
Fiercenefs * and Raging of the Lion, of which it bears 
the Name, it is very eafy to guels at what might deters 
mine that Choice from the Beginning. Soon after, the 
Houfing of the Hay and the Corn is entirely over through 
out the Eaft. There remain on the Ground only a few 
Ears fcatter'd here and there, which they caufe to. be 
glean’d by the leaft neceflary Hands. This Work is lefl 
to the youngeit Girls. How then could they reprefent the 
Conttellation, under which the Sun fees no longer any Crops 
on the Ground, better than by the Name and Figure of & 
young Maid gleaning ? ‘The Wings you fee her have in the 
Spheres, are Ornaments added of later Date, after the Intro: 
duétion of Fables. The Virgin, which follows the Lions 
is certainly no other than a gleaning Gil, or, if you 
will, a Reaper; and left one fhould miftake her Fun: 
étions, fhe befides has in her Hand a Cluiler of Ears. Al 
very natural Proof of the Origin I-here attribute to her. _ 
The perfeét Equality of Days and 
The Conftel- Nights, which happens when the Sun 
lations of Au- quits the Sign of Virgo, cauled Aftrono- 
ee - mers to give the next Sign the Name of 
Libra, that is, of a Balance. The fre- 
quent Difeafes, which the Sun leaves behind him, or caufes 
by his retiring, procured the next Sign the Name. of 
Scorpio ; becaule it is mifchievous, and drags after it a Sting 
and Venom. ‘Towards the End of Autumn, the Fall of 
the Leaf expofes wild Beafts, leaving them lefs coverd. 
_ Vintage and Harvelt are over. ‘The Fields are free, and 
it is of ill Confequence to fuffer the Propagation of Beails 
at the Approach of Winter. Al then invites us to hunt, 
and 


#Eurit & ftella yeni leonis, Horat, Catm. L 3. od. 29: 
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id the Sign, in which the Sun is at that Time, has from 
ence obtain’d the Name of Sagiffarius, that 1s, the 


rcher or Huntfman.. 

(What is the proper and difinétive Cha- 
ster of the wild Goat, or Capricon, of 
hich the firft Sign of Winter has the 
ame? It is to look for it’s Food getting 


The Gonftel- 


lations of the. 


Winter. 


rm the Foot of the Mountains to the 


She Summit, and always climbing from. Rock to Rock. 


Dès que les Chevres ont brouté, 
Certain efprit de liberté. 

Leur fait chercher fortune. Elles vont en voyage, 
Vers les endroits du pâturage 
Les moins fréquentés des humains. 

La, J'il eft quelque lieu fans route &S fans chemins, 

Un rocher, quelque mont pendant en precipice, 

Elles y vont promener leurs caprices. 
Rien ne peut arréter cet animal grimpant *: 


La Fontaine. 


The Name of Capricorm was then fit to inform Men of 
: lime when the Sun, having reach’d the loweit Verge 
it’s Courfe, was ready to begin to afcend again towards 
shigheft, and to continue to do fo for fix Months toge- 


r, ‘This-:is quite the reverfe of the Crab (Cancer) ; and. 


happy Concurrence of the oppofite Charaéters of thefe 
9 Animals, is a Proof of what directed the firft Ob- 
vers in the Impofition of all thefe Names + 

Aquarius and Pifces, without any Difficulty mark, out 


Rainy-feafon, and the Time of the Year when Fifhes, | 


er and nicer than in any other Time, bring on again 
Profit and the Pleafures of Fifhing. 
It 


‘Capricornus ex infernis partibus ad fupera folem reducens, capree 
arant videtur imitari, quæ dum pefcitur ab imis partibus, {emper pro- 
entium fcopulorum alta depofat. Macrob. Saturnal. 1 1. ¢. 21, 
Ideo autem his duobus fignis, quæ porte folis vocantur, Cancro & 
wicorno, hee nomina contigerunt, quod Cancer animal retro atjue 
que adit; eademque ratione fol an eo figno obliquum (ut folet). 
pit agere retrogretium, Capree vero confuetudo hecin paftu vide. 
ut femper altum pafcendo petat ; fed & fol in Capricorno incipit. 
mis jn alta iemeare. Satuinal, 1,1, €, 17, A 
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Tt may be remark’d, that of the twelve Conftellation: 
there are ten, the Names whereof are borrow’d fron 
feveral Animals; which caufed Aftronomers to. give th 
annual Circle, which they compofe, the Name of Zodia 
Itis as muchas if you fhould fay, the Circle of Animals. 

By this very plain-Induftry, Men acquired a very ne 
Method of meafuring Times; and of regulating: all the: 
Works. They. already knew, without.any Trouble € 

Caution, how to regulate the Order of their Feafts an 
common Bufinefs, by Infpection only of the Phafes ¢ 
the Moon. From the Knowledge of the Zodiac, the 
obtain’d an exact Knowledge of the Year. ‘The Con 
: ftellations became to them {o many very fignificant Signs 
which, both by their Names and refpeétive Situations, ly 
form’d them of the Order of their Harvefts, and of thi 
Cautions they were to take,.in order to bring them about 
openly and daily fhewing them how long they were té 
flay for them. ‘The People wereneither obliged to cait up 
the Days, or mark out the Order of Times to regulati 
themfelves. A dozen of Words applied to twelve dif 
ferent Parts of the Heaven, which every Night revolvec 
before their Eyes, were to them a Part of Knowledge ne 
lefs convenient and advantageous than eafy to be got ati 
When Men, after the Setting of the. Sun, faw the Star: 
of the Sign Æies, alcend the oppofite Horizon, and di 
fant from the Sun by one Half of the Heaven, they ther 
knew that the Sun was under the Sign L74ra, which being 
the feventh of the celeftial Signs, was diftant from the 
firft by one whole Half of the Zodiac.. When at the Ap- 
proach of Day they faw jin the Middle of the Heaven: 
and at an equal Diftance from Eaft and Welt, the fine 
Star of the Sign Leo, they eafily underftood, that theSun: 
then ready to rife, was at the Diflance of three Signs from 
Leo, and removed towards the Eaft one quarter Part of it’s 
Circle. Thus, without feeing the Stars, which the Sun 
diown’d by it’s Brightnefs as he came under them, they 
faid with a perfect Affurance, the Sun isnow in Tasras ; 
two Months hence we fhall have the fhorteft Day. They 
could, on fight of a fingle Conftellation, placed in the 
Faflern or Middle or Weftern Part of the Heaven, im- 
mediately fay where the Sun was, how far the. Year was 
advanced, and what kind of Work it was fit they fhould 

| 4 | bufy 
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le 
y themfelves about. After this Manner Shepherds and 
‘mers {till regulate their Works; and if we now are 
prant of the Names of the Stars, if we are not able to 
ermine the Diftance between one Conftellation fhewn us, | 
_the actual Place of the Sun, it is becaufe we can read 
write. The firft Men perufed the Heavens for want 
Writing ; and it is on account of the Conveniency 
Writing, that the Generality of Men now difpenie 
h looking among the Stars for the Knowledge of the 
eration and the Order of the Year. But writing it- 
‘that fo ufeful Invention, is one of the Produéts of 
ronomy; and it may be eafily fhewn you alfo, that 
Names given the twelve celeftial Signs, gave Birth to 
Invention both of Painting and Writing. This Hi- 
y promiles you a very agreeable Novelty, and it will 
“nue to inform you of the Helps, for which we are in- 
ted to the Study of Nature. 
t feems that Painting was known be- 
Writing. Aftronomy gave Birth to The Invention. 
iting. ‘They both afterwards concur’d of Writing, 
aufe the Art of Writing to be invented. 
it of the Figures of the Zodiac have fo evident an 
logy with the Animals or Objeéts of which they have 
Names, that we cannot doubt, but that they are | 
ures of them. The firft A is a Sketchof the Horns 
ie Ram (Aries). The fecond B vifibly is the fore-part 
Bul?s Head. The third Cis the Union of the two 
ds of Kids. The feventh G is nothing elfe than the 
a of a Balance. The eight H is a flight Sketch of 
Paws, the long Tail and the Sting of a Scorpion. 
ninth I is the Arrow itflf of the Archer or Hunter, 
fe Name it goes by. ‘The eleventh Lis the Expreffion 
Current of Water; and the twelfth M that of two 
2s fet Back to Back. Thefe other four D, E, F, K,. 
mbling their refpective Objeéts at frit, have been 
d in Time, for the Convenience of Abbreviation. 
dare not prefume to affirm, that thefe current Ab- 
ations are of the greatelt Antiquity. But the entire. 
res of the celeftial Signs being freqnently found in 
Vionuments of the Egyptians, which are known to be 
Date but little diflant from that of the Flood, we 
thence judge of the Antiquity of the Zodiac, and 
of: 
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of the Reprefentation, which was made of it for regulati 
the People. This Painting was the Foundation of the À 
of Writing ; fince by fhewing fomthing to the Eye, , 
gave the Miud fomething more to underftand. TT 
convenient Invention got grounds by degrees. Tot, th 
Egyptian, imagined fome other Symbols, relative to t 
Wants and the peculiar Produétion of Egypt. For 
ftance, the Symbol of the Sun, which regulates the Cous 
of whole Nature, was a Man arm’d with a Whip lik 
Coachman, or adorn’d with a Scepter like a King ax 
that Figure was called Ofris *, that is the Leader, tt 
Infpe@or, or the King. The Eaith, which produc 
every Thing, and inceflantly varies its Produétions, w 
reprefented under the Symbol of a teeming Woman, whe 
Attributes were varied according to the Feafts or Won 
they had a Mind to proclaim; and this Figure’s Na» 
was J/is, that is, the Woman, or the Queen. The Cr: 
fcent, which was the Mark of the Neomenia, or the 4 
fembly of the People, being put on her Head with fu 
or {uch another Aitribute, might mark out the Affembly: 
this or that Seafon. The bright Star of. the Do 
which begins to appear in the Morning before Dawn, a 
to difengage itfelf from the Rays of the Sun, wh 
it enters the Sign Leo, was the infallible Sign of: 
Time when the Nile was to overflow.. It warn’d : 
Ezyptians.to haflen their retiring to higher Grounds, 4 
lay in their flores of Viétuals, and to avoid ail furpri 

Et did for them the Part ofthe Animal, who warns 
Matter of the approach of Thieves. Wherefore it 
reprefented under the Figure of a Dog, or of an hume 
Body, having a Dogs Elead, with Wings on it's Pe 
and a Kettle on the Arm. The People might eafily 1 
derftand this Language. Ih order to point out to th 
the Repofe and State of Inaction they would be in, d 
in their Retreat, and the fnundation, which was to - 
almoft all the Time that the Sun fhould be under 

Signs Leo and Virgo; they placed on the Edges 
Terraces the Figure of. the Sphinx, made up ¢ 

female Face, and the Body of a.Lion couching mr. | 

acti 


Plutarch, de Id. &F Ofr, 


Plate 8 lol4 jtag. 286. 
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Osirrs with a Ki cy, aWhyp, anda Cal upon his Loot; tec Jules 
2 of the leguining f he Solar year under Cancer, 2. Isis, or the 
ihe Sign of the Neomenta, 3 «Arulis.or the publi hgn of the rising 
lhe Dog star, concurring wiih the L ‘eguirang of the year pu Lhe 
inn, or the Mark of Yee duration of he trundation , 
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e The great Concern of the Egyptians was to know 
Return and Duration of the Ete/an Wind, which col- 
‘d the Vapours in Zthiopia, and caufed the Inunda- 
» by blowing from North to South towards the End 
he Spring*. Thkéic next Concern was to know the 
tn of the South Wind, which help’d on the flowing 
1e Waters towards the Mediterranean. But how fhould 
reprefent the Wind ? In order to this, they chofe the 
ire of a Bird +. The Hawk, which fpreads his 
gs, looking to the South, to renew his Feathers at 
Return of the Heats, was made the Symbol of the 
‘an Wind, which blows from North to South; and 
Whoop, which comes from As thiopia, to find Worms 
€ Slime after the Draining of the Waters of the Nise, 
made the Symbol of the Winds proper to help on the 
ix of the Waters. Thefe few Examples may give you 
tion of the fymbolical Writing of the Egyptians.* IE 
sculiar to them, from the extenfive Ute they made © 
= But the Invention of the Zodiac, which occafion’d 
3 more antient than the Egyptian Colony, and comes 
à the Plains of Shinar. For, had the Egyptians been 
firft Authors of the Names of the celeltial Signs, they 
Id not have placed the Figure of a young gleaning 
À after the Sign Zee, for a Mark of the Harvef, 
th is indeed finifh’d at that Time in other Places, 
is full at a very great Diflance in Eeypt. All then 
3 under Water, they are obliged to defer fowing 
a good way in November, that they may in March 
pril get in their Corn, which is thus but four Months 
ening. | 
his fymbolical Writing, the fir Produét of Aftro- 
y, was made ufe of, to inform the People of all ne- 
ry Truths, Advices, and Works. But it became 
lefome, by the Multiplicity of the Figures and of 
Attributes, which increafed in Proportion to the Num- 
of the Orjeéts; an Inconvenience ftill found in the 
ge Writing, where each individual Thing has its 
lar Symbol. A happy Genius, whofe Name has 
en deliver'd down to us by Hiflory,. and which, as. 
ved before Mo/es, is very different from Cadmus, to 
whom, 


*Plutarch. de Ifd, & Ofir, | { Job, xxxix, 29, . ; 
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whom the Geeeks afcribe the Honour of this Inventid 
obferved, that the Sounds and the Articulations of 4 
Voice, with which we may exprefs every Thing, are y 
Very many; and bethought himfelf of reprefenting th 
Sounds and Articulations by fo many Characters, whi 
are not above four and twenty. a 
That Writing, which, by reprefenting the Sounds: 
the Voice, is able to exprefs all the Thoughis and € 
jects, which we ufed to lignify by thefe Sounds, appeard 
very plain and fruitful, that it made its immediate Way. 
{pread every where; it became the current Writing, aie 
caufed the Symbolical, the Ufe of which was gradually 1 
among Men, to be negleéted; fo that in Time the ve 
Meaning thereof was entirely forgot. 

But many Symbols, confecrated by antient Cuftor 
being very often exhibited to the View of the People : 
public Monuments, in Places of religious Meetings, a 
in the Ceremonials of Feafts, which never alter’d, 1 
People flupidly fix’d their whole Attention on the F igun 
they faw; and going no farther than the mere Sym’ 
itfelf, of Courfe overlook’d the Senfe thereof, ‘They te 
the Man drefsd like a King, for a Man that ruled i 
Heaven, or that reign’d in the Sun. They took 7 
fymbolical Woman for a real one, and the figurative Al 
mals for Animals themielves. They in a confufed M 
ner knew that thefe Figures related to the Sun, the Win 
the Seafons, and the feveral Parts of the Heaven. But 
order to acount for all thefe Reprefentations of Men, | 
Women, of the feveral Habits and Inftruments, th 
hillorically interpreted the whole. They took thefe E 
blems for fo many Monuments of what had happen’d | 
the Founder of the Egyptian Colony. The King, | 
Ofris, which fignify’d the Sun, was miftaken for Cd: 
or Ammon, their common Father ; and the latter lodged 
the Sun, was miflaken for a favourable and benefd 
Power, which after his Death, and his Tranfportation | 
_ to the Sun, watch’d over Egyps, and had a moft pa 
cular Affection for it. He was call’d God, F ove, the C 

Ammon, the King, the Governor of the World. ~ 
Notions of a God, of the Sun, and of a dead Man, w 
confounded with one another. fs, with all her At 
buies, was taken for dmmon’s. Wife, and became ~ 
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in of Heaven. The other celeftial Signs ferved them 
tendants. Such is the Origin of the King, Queen, 
Hoft of Heaven, the Worfhip of. which is fo often 
Fas a Reproach to the Sraelites in Scripture. But 
e Egyptians could not clear antient Hittory by the 
Dutes of thefe Figures, which had certainly no Man- 
f Relation thereto, they divifed Fa@s and Hittories, 
count for the Attributes themielves. We, as you fee, 
maching on the Origin of idolatry; and it would be 
fy Matter to thew you, that the Feafts of the Egyp- 
thus perverted, but every Wliere admired on Account 
zir Pomp, and of the Afuence and Plenty Egypt then 
‘d, were communicated from one Country to the 
. and gave Birth to Fables, Metamorphofes, and the 
iplicity of Gods, by the bare Change of Names, or 
fecorations. You will again find the Ofris and Lis of. 
gyptians, in the Adonis and Venus of the Phenicians, 
= Cybele and Atys of the Phrygians. Rach Nation after- 
Simagined they had found their deified Founders in 
‘Symbols, which vary’d from one Country to ano- 
_ which gave Birth to that monftrous and inconfiftent 
ey of Truths and Extravagances, which are found in 
ables of Paganifm. You already guefs, that the En- 
© of Offris and Lis in Aries, Taurus, and other celeftial 
als, gave Birth to the Worfhip of Animals in E gp, 
0 the pitiful Doétrine of the Metem fichofis. When 
had a mind to fet out on a Journey, or to begin to 
» Jc. the Cuftom. was frit to confult the Birds. 
prefently underftand, that by this is meant confulting 
Vinds. Thefe fymbolical Birds being gradually taken 
al ones, which had the Power of foretelling future 
ts, the Birds themfelves were moft earneftly and re- 
fly confulted. Judge what Anfwers could be had 
them. The whole antient Ritual, which was fym- 
J, having been literally taken, the World was fil d 
Errors,-Idolatry, and Superftitions. I here begin to 
upon a Subject infinitely engaging, and offer you the 
8 of accounting in the plaineft Manner, why Ido- 
Superftitions, and Fables, have always united three 
ular Characters; the one, of being related to the 
en and the Stars; the other, of having many Re- 
$ with Names and Faéts, drawn partly from facred, 


partly 
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partly from profane Hiftory ; and the third, of ev 
where offering us a few Remains of Truths, blended w 
a horrid Mixture of Notions infinitely abfurd. But 

could never engage in the Origin of Idolatry, and of 1 
Extravagance of Divinations, or of Aftrology, with 
deviating from the Speétacle of Nature, and from 1 
Hiftory of the Study made of it. Let us go on wi 
confidering its Progrefs. I fhall perhaps try, in a fel 
Treatiie, to fatisfy you concerning the Origin of 1 
poetical Heaven, on the Fallenefs of the Chaos, whi 
has feduced Philofophers as well as Poets; and finally, 
the perfect Agreement of Experience with the Phyfics 
Mofes *. 


* You will find this Subje& treated at large in a Book intitlh 
The Hifiery of Heaven, | 
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7 HEN LI gave you the Hiftory of the firft Infor- 
| mations given Mankind about Aftronomy, Phy- 
acs, and Husbandry, I could not avoid, my dear Cheva= 
ier, at the fame Time giving you a Hint of the Source and 
Beginning of the enormous Miltakes, which the forgetting 
if thefe Informations has occafion’d. Without tracing 
idolatry through all its Branches, I think I have fhewn 
you, by a competent Number of Circumitances, the Cons 
turrence of which cannot be an Effect of Chance, that the 
figures of Men, Wonien, and Animals, which were de- 
ineated in antient Writing, and which were relating to 
the Feafts and Operations of the Year, have, through Ig- 
torance, been changed into fo many celcitial, terreftrial, 
ind infernal Powers. The little I told you of this is fuf- 
icient to make you obferve in the Variety of the Sym- 
volical Figures, and of the reprefentative Ceremonies 
hereto annex’d, the Origin and Explanation of the mon- 
trous Deities, whom our Forefathers adored, and of the 
10 lefs monftrous Opinions, which from Age to Age, 
wen fo our Own, have enflaved the Minds, weaken’d 

Piety, 
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Piety, and led the Learned aftray in the Study of Natures 
But though the greateft Philofophers have difhonour’d 
themfelves, either by their Affection for Idolatry, or by; 
their Prejudice in Favour of judicial Aftrology, or even by; 
their Irreligions we have fufficiently expofed their Fail- 
ings. Let us now turn our Eyes from thefe, to fee the 
Good only that was in them, and the Legacies they have: 
left us. From the Hiflory of their Miftakes, on which L 
fhall in another Place,.. and more at Leifure, be very parti- 
cular, let us return to that of their Induftry. 
| The Exigences of Husbandry, whiéh: 
The Difcovery was no longer the fame as before the Flood, 
ef the nwo TE firft diverted the Attention of Men to the: 
Polar Star. new Courfe of the Sun, and made them: 
; invent the Zodiac, Writing, furveying: 
of Land, hunting of wild Beafts, and the Method of te- 
gulating the public Order of their Operations and Feafts.. 
The Exigencies of Trade, . of Traniportations, and efl 
Navigation, caufed Men afterwards to find out in the: 
Heaven, the Situation and Motions of both the Bears. 
They faw moft of the Stars afcending. the Horizon as well! 
as the Sun, then-rifing up obliquely, and, like him, ap-. 
proach the Place, where he appears at Noon; then ta: 
draw towards the Weit, and hide themfelves under the 
Earth. But Navigators obferved, that there were fome 
Stars, which never fet, and which every Night in fair. 
Weather were feen on that Side where the Sun never ap= 
pears; or in other Words, on their left Side, when their 
Eyes were turn’d towards the Kaft.. They did not long 
hefitate on the Ufe they might make of thefe Stars, 
which always fhew’d them the fame Side of the World; 
and when. foul Weather put them. out of their Way, and 
_turn’d the Head of their Veffel towards thele Stars, which 
they had before on their Side, they naturally fteer'd fo as 
to place the Ship in its firft Situation, with regard ta 
thele conftant Stars. ‘The Immobility of that Part of the 
Heaven became the Rw/e and the Security of Navigators. 
Thefe Stars, by appearing again, indicated 
The Otigin of | to them their Courfe, and as it were fpoke 
their Names... to them. This important Singularity made 
them to make an exaët Study of the Con- 
ftellations of that Part of the Heaven, which it was moft 
| ealy 
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Of ibe Polar STAR. 193 
rafy to difcern. None appeared on that Side more re- 
markable, than that which is compofed of feveral Stars, 
‘mong which they reckon feven of the brighteft fort, and 
which takes up a pretty large Space. The People who 
aw this Confteilation fometimes above, fometimes below,’ 
jometimes on one Side, and always beginning the fame 
Revolution again, named it the Wheel, or the Chariot 2 = 
And it is becaufe the Romans called Terio the heavy Carts 
ey ufed to prefs the Ears of Corn withal >, and to clear 
them of the Corn; that they gave the feven fineft Stars 
pf that Conftellation the Name of Sepsentrio. But the 
Phenician Pilots, which had their Eyes inceffantly fixed 
hereon to receive its Inftructions, with greater Reafon 
halled it fometimes Parrafis ©, the Infiruction, the Indication, 
e Rule, fometimes Calitfa © or Calliflo, that is, the Deli- 
verance, the Safety of Sailors, but much more commonly 
Dobebé, or Deubé *, a Name which Aftronomers give it ftill, 
jad which fignifies the /peaking Conftellation, the Conftel- 
ation that gives Advices. 
| By ill Fortune the -felf-fame Word Donde fignified alfo a 
She-Bear in the Language of the Phenicians, who com- 
municated it to the Greeks only in that Senfe, quite foreign 
o the Figure or the Ufes of the Conftellation. It had how- 
rver borrowed therefrom until now, the Name it aually 
roes by. You have feen the pretty Stories which Ovid 
ind other Pocts have publifhed about that fame She-Bear, 
They make her a Maid called Calliffo. They fuppofe her 
o be born at Parrafa, an Arcadian City, and are fully 
icquainted with both her Genealogy and Adventures. fu- 
véer being angry, on feeing that the Jealoufy of Fuso 
nad changed Calliflo into a She-Bear, pretends to have at 
veaft the Satisfaction of having lodged her in Heaven. 
But Funo takes Care to oblige her to keep in a Place of 


2 "Aexloy iv à aualay émiadnow xarisgs Iliad. Xe 

Bb Terendis frugibus. 

€ MY Parr/ha Indication, from WS Para/h to thew, to clear, 
jo teach. Whence ’tis like the Name Pharifee, thatis, Dotfor, came. 

d FUN Calitfa Deliverance, from von Calats, to fave, to delivers. 

€ From 227 Dabab to fpeak, comes Dobecé or Diubé, the that 
peaks. ~~ 
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the Heaven, whence fhe can never defcend below the He: 
rizon, as do the reft, to cool herfelf in the Waters of thi 
Qcean *; that fo by this Situation her Conduét may al 
ways be obferved. From this Inftance, you may judge a 
the Origin of Hundreds of other Metamorphofes, whic: 
owe their Birth to a Word that. had a double Meaning 
But let us leave the Heaven of Poets, and return to that a 
Obfervers: A COD EAN a 4 3 à 

After the Obfervation of the She-Bear, they foon re 
marked, that, as it filled a great Space in the Heaver 
and made a very large’Revolution, it expofed Pilots to th: 
Danger of deviating .confiderably from their trué Courfë 
if, towardsthe End of the Night, they fhould fancy th 
Urfa to be in the fame Situation as it was in the beginnin! 
of the Night. The Differenceiof the latter from the fox 
mer Situation, is, it may be, a quarter Part of the Ha 
rizon or. more: - It obliged Sailors to go by the Eftima 
tion they made of that Difference, which might eccafio: 
ae Miftakes.: They then obferved anothe 
Urfa Mincr.  Conftellation, lefs bright indeed, but a 

| moft of the fame Form of the firft, fillin: 
a lefs Space, and varying its Situation not much. By th 
Comparifon of this with the other, they call it the litr] 
She-Bear. But the three Stars, which make up the Tail ¢ 
this, being turned up ima fort of curve Line, and imita 
ting a Dog’s Tail rather ‘than that of a Bear, that Part ¢ 
the leaft of the two Conftellations, borrowed thércfrer 
the Name of Cynofure +. But Sailors made it their chic 
S'udy, to cbferve the lat Star of the Tail of Uy 
Minor: Becaufe being very little diftant fromthe Pol 
that is, from the Point on which the whole. He: 
ven feems to revolve, it defcribes round it: fo fm: 
a Circle, that it hardly is perceptible; fo that” it a 
ways is feen towards the fame Point of the Heave: 
We, for this Reafon, call it the Polar Star and tho 


% 2 - OU duos est Avereay wxeayeio. Ibid, ~~ me 

+ Kuvès ge, the Tail of the Dog. Sce Didymus on the 485 
“Werle of the 1$th Book of the Ziad. ‘H pulnese (ague@-) à nuvareg 
norupetin did 73 aig Huvdg EY EW avanunrsmévey viv sony (not cdyanEn aoe 
»v, as the Edition of Bafl has it; which is of no Meaning at all). 
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| 
| Of the Polar ST AR. 195 
What {ail on the Mediterranean, call it Tramontane*, becaufe 
they {ee it over thofe Countries which are #r@ Monti, that 
fis, on the other Side the lps. 
The Knowledge of the Polar Star rendered Navigation 
more bold and profperous. Before Thales the Mile/ian, who 
Jhad learned from the Phoenicians the important Ufe of this 
JObfervation, had communicated it to the Greeks of Tonia, 
jand through thefe to all Greece, near fix hundred Years 
{before Chrift, thefe People carried on their Commerce with 
ithe utmoit Circumfpeétion and Timidity. They failed 
jalong the Coafts, and not only durft not venture far from 
sthem, but they never undertook any long Voyage. The 
iReader is amazed at the Alarms, Deliberations, and great 
i Preparations of Homer's Heroes, when they are to crofs 
ithe Zgean Sea’. You may have obferved that Vargil, 
jalways mindful of introducing a perfect Conformity be- 
i tween the Adventures of his Heroe, and the Ufages of the 
Time in which he places him, makes him coaft along the 
| Shore of Greece, Italy, and Sicily, without leading him 
through the main Sea, as it was natural he fhould. After 
1 be had brought him to the Extremity of J¢aly, he caufes 
| Him to make the long Circuit of Sicily, rather than con- 
vey him to the Mouth of the Tyber, through the Streights ‘à 
| Mefiva; in which they at that Time were afraid of meeting 
| with Charybdis and Sylla, which frightened no body in the 
|Time of Virgil. But nothing made a greater Noife before the 
Siege of Troy, than the Expedition of the Argonauts, that 
|ïs, the Page of the Propontis*, and of the Pontus Enxi- 
gs 4. It was looked upon as a wonderful Exploit: It 
‘became the Subject of the fineft Poems: Nay, the Gods 
| themfelves were amazed at the Boldnefs of the Undertaking; 
and in order to eternize this Event, they placed in the 
Heaven, antong the brighteft Conftellations, the admirable 


a Therefore the French fay of a Man,that be bas loft the Tramontaney 
! when ‘his Affairs are difordered, and he has no Refource left, or any 
Means to unravel them. He is like a Pilot that has loft Sight of the 
: Pole-Star. » ! 
b See the Odÿf. Book 3. 
© Now the Sea of Marmora, between the Streights of the Dardanels, 
and that of Conffantinople, 
d Now the Black Sea 


K 2 Ship 
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Ship which had been able to pafs from Folchos a to thes 
Mouth of the Phafe. This now is done by the meaneftt 
Turkifh Barks. | 

While the Want of the Knowledge of the Stars, efpe-- 
cially of the, Polar Star, rendered the Greeks fo timorouss 
at Sea, Navigation on the contrary was extremely improved! 
by that Afliftence among the Phœnicians, and had made: 
their Territory (which was but a Border of Sie of little: 
-Extent in Length, and of almoft no Breadth at all) a moftt 
wealthy and renowned State. They had at that very Time: 
Correfpondences, and even very good Eftablifhments in ail 
the Coafts of the Mediterranean. We find again their Co-. 
lonies >, and a Multitude of proper Names of their 
‘Tongue, in the inner Parts, and on the three Coafts of 
Sicily, Itis the fame with the fix other chief Iflands of 
the Mediterranean, vit. parait Corcyra S; Crete d  Cy- 
prus, Eubea*, and Lefoos, We find again the ‘fame 
Proofs of their fojourning, or of their frequent paffing in 
the Iflands of the fecond Rank, fuch as are Lemnos, Chio, 
Samos, Naxia, Rhode, Zante, Cephalonia, and the three Ba- 


genres 8. They difcovered all the fmalleft Iflands, and 


made them known. ‘Thefe are the Cyclades on the left 
Side of the Archipelago, and the Sporades fcattered on the 
Right. The Cities of Adrumet, Clypea, Carthage, Utica, 
Hippone, and a great many others along the Coafts of Bar- 
Bary, are fo many Eftablifhments,-which the Sidonians and 
Tyrians made there at feveral Times. They had many Sea- 
Ports in Spain, efpecially in the Beotica, which is the mo- 
dern dndaloufia, All that Country, and particularly the 
Betis or Guadalquivir, which waters it, went at that Time 
by. the Name of Tarfis, or Tartefe*. The good Wines, 
the Timber, the Exquifitenefs of the Corn and Cattle, but 
above all, the Gold, the Tin, and the Silver, of which 


4 A City of Theffaly at the Bottom. of the Gulpb, where the City 
walled the Demetriade was built long after. 

À See the Canaan of Samuel Bochart. 

© Now Corfu, at the Entrance of the Gulph of Venice 

« Now Candia, below the Archipelago, 

© Now Nepropont. 

# Now Metelin, ~ 

£ Now Majorca, Mincrea, and Ivica, 
SS See Pau/an, in Eliacis fecundiss 
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there were very copious Mines at that Time, efpecially — 
towards the Source of that River, foon drew the Phani- 
wtians on thefe Coafts. But it was for a long Time the 
Extent of their Sea-Voyages: They went no farther. For 
‘this it is, that in Scripture the great Ships and Fleets de- 
ifigned for long Voyages, were called rhe Ships of Tarfhifh >. 
“Afterwards the Phoenicians took fo much Courage as to 
ypafs the Streights, and made themfelves Mafters of the 
\IMand, which they named Gadir, and is now called Cadiz. 
lt was an advantageous Harbour to them, and inacceffible 
jto the other Nations, who had very little Skill in the Art 
jof Sailing. Tt infured them the Poffeffion of all the Riches 
ithey brought from Phæaicis or other Places to exchange 
jthem, ard of thofe they had received in return from Bæo- 
jtica. ‘This made them give that important Place the 
jthe Name it ftill goes by, and which fignifies an Lnclofure 
jor Place of Refuge. . { | 
: The Phæœnicians did not confine their Courfes to the 
| Goafts of the Mediterranean. They alfo opened them- 
: felves the Trade of the Coafts of Afric aud Afia, through 
ithe Aradian Gulph, which was then called the Idumeax 
Sea, or the Red’ Sea, from the Idumeans, who inhabited 
ithe Parts adjacent, and who had taken their Name, as 
t well as their Original, from E/az, who is known to have 
| been furnamed the Red-hair d, or Edom. Not that there 
' was then any Trench or Communication through Suez ©; 
‘to pafs from the Mediterranean.or the Nile, into the Red 
| Sea. An Undertaking like this did little agree with the 
| Simplicity of thefe Times; and if the Greedinefs of Riches 
| had induced the Pheenicians to attempt it, the Egyptian: 
| Kings had not been afterwards reduced, when they did un- 
| dertake it, to abandon the fame, as they were, from the 
| Impoffibility there was of Succefs 4. But if the Phazwi. 
_ cians, though Inhabitants of the Coafts of the Mediter- 
| ranean, neverthelefs travelled on the Ocean through the- 


a Strabo quotes the following Verfe of Stefichorus : 
Taglnoxs craga arnyds ameiagvas deyuopelduse 
: Towards the Sources of the River Yarteffe----Under which Silver 
Mines are found. 

b Pfal. xlviii. 8. and Tfa?. ii. 16. 

c An [fbmus that joins Africa with Arabia. 

& Herodot, in Melpom, 

| KS: Red 
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Red Sea, it is becanfe they had inthe Ports of the latter, | 
Correfpondences, Offices, and Ships: A Privilege which 
always was, and fill is enjoyed ia moft of the Coafts of 
Afr, and indeed does much Honour to the Affability of 
ihe Eaftern Nations. 
Tt was the Pilots of Hiram King of Tyre, who about 
a thoufand Years before Chrif#, and when the Greeks were 
gs yet unexperienced in the Art of Navigation, taught it 
the Hedrews with Succefs, and were the Guides of the Fleets 
which Solomon had eftablifhed in the Ports of Elo and 
Exion-geber *. "This wife Prince being, by the Conquefts 
of his Father, become Mafter of Idumea, and of the far- 
thermoft Parts of the Red Sea, intended, indeed, to con- 
vey into his State Wealth, together with Trade: But his 
chief Defign was, to banifh Idlenefs and Beggary : In 
which he was imitated by his Succeffors the Kings of 
Fudah, and particularly by ¥ ehofaphat, the moft pious and 
moft judicious of them all. The happy and flourifhing 
State of the Tyrians had taught Solomon, that wherever Na- 
vigation is in Requeft, a Beggar, who has Limbs and 
Strength, differs nothing from a Criminal, and that there 
were almoft no Criminals to be punifhed, when a brifk 
and lively Marine offered them’ all an infallible Refource, 
and eafy Profits. | 
Let us now trace out our Hebrew: in their Naval Courfes, 
and, if poflble, let us find, what Parts of the Earth be- 
gan to be known at that Time, by the Refearches of Na- 
vigators, What Scripture tells us on that Head, amounts 
to the three following Faéts: 1. That the Hebrews and 
Tyriaus went together to Ophir, and in their Return from 
thence brought with them immenfe Sums of Gold, of 
precious Woods and Jewels. 2. That Solomon's Fleets, un- 
der Dircétion of the Pilots of the King of Tyre, made the 
Voyage of Tarfhih, the Returns of which confifted in 
Silver, Gold, Ivory, and fome foreign Animals, viz. Mon- 
keys and Peacocks. 3. That they were three Years in 
making the Voyage of Tur/bifh. woe & 
‘The first Ophir fpoken of in the Scripture +, was perhaps 
sn the Fortunate Arabia, or Arabia Felix. Fob and his 


* 1 Kings ix.26. 2° Chron, viite 
+ Genel. x. 29. Fob xxii 24. Re 
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| Friend Eliphas, feem to have known the Brooks of Ophirs 
| only becaufe they were famous in Arabia, their common 
| Country, by the Gold Sand they left in their Paffage. 
_ The Name Opéir, already become famous, when they 
{pake of the Gold Sand which the Torrents left on their 
| Shores, was afterwards given to that Coaft of Africa on’ 
which Solomon’s Fleets, or the Tyrians, found the greateft 
Quantity of it. It has ftillthe fame Name and the fame 
Trade. The Names of Sophir and Sophira, by which the 
- Greek Tranflation and Origen * rendered the Name Ophir, 
very likely is that Coaft which they call the Kingdom of 
 Sopbara. The Portuguefe foften the Pronunciation of it, 
and call it Sophala,. They ftill make there a confiderable 
Trade of that precious Duft which the Torrents fcatter 
on the Coafts, after having wafhed them from the Mines 
which are in Plenty in that Country, efpecially in the 
Mountains of Manica, whence the River Sophara comes 

_ down. Ç | 
| The Heérews, who had no convenient Sea-Ports in the 
‘Mediterranean, and would have been glad to have had a 
Share in the rich Trade of Tarfhifh, were told by the Phe-. 
| nicians, that by keeping clofe to the Coaft they would at 
loft reach the Streights of Cadiz, and that there were im- 
menfe Profits to be made in the Way, by exchanging fome 
Tools of no Value, for Commodities of Confequence. 
Thus, with their Guides, they paffed from the Country of 
_ Sephala, as far as the Southera Promontory +, which was 
long after found again by the Portugue/e ; and purfuing their 
_ Courfe from Coaft to Coaft, they kept clofe to the We- 
_ftern Shore, going up again Northward, and at laft were 
catried to Spain, whence they returned not till the third 
Year. They began again the fame Voyage every three 
Years, ahd with great Profits traded in Spain, and all 
along the Coafts of Africa, as they went backwards and 

forwards. : 
Several learned Men place Tarfhifh and Ophir in the 
-Hiand Geylom, or in the Peninfula of Indus. But our Na- 
vigators, by coafting along the Shores, as they then did, 


* In Fob xxii. 24. Origen has a Sufpicion, that Sopbira is in 
Africa. 
+ The Cape Good Hope, 
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might a few Months after have reached the Cape which} 
terminates the Peninfula of Indus.. Belides, it is known! 
by unqueflionable Proofs, that the Country of Tar/hifh was: 
the Bæœotica, or Spain in general ; and Fonah would never! 
have embarked at the Port of Yoppa in the Mediterranean: 
Sea, to take his Flight to Tarfhifh: towards the Weft,’ if 
that Country had been in the Eaftern Ocean: We then 
may judge by this, that the Hebrews and the Phenicians: 
went round the Continent of rica, to join the Trade of? 
all its Coafts to that of Beotica. The Proof of this is. 
found in the Time of three Years, which they employed 
in getting back again into the Port of Eloth; and this. 
Proof is ftill fupported by the Nature of the Commodities 
they brought with them. Thefe were Metals, which they 
had drawn from. Spain and Ophir; Ivory, which they 
fetched from the Coaft of the Teeth, where Elephants are 
more common than in any other Place; Monkeys and 
Peacocks, all Animals eafy to be found on the Coafts of 
Africa; and finally, precious Woods and Jewels. They 
might find on the Coafts of Africa, a great Quantity of 
yellow Amber, of red Coral, and of other Colours, of 
very fine Jafper, of which they fill carry on the Trade in 
the Kingdom of Benin, and feveral other precious Stones, 
which are found in the inner Part of the Country. In 
their Return, they might, without any Coft, cut and 
Shape the fineft forts of Ebony, and other Woods ufed for 
inlaid Works, in the Forefts of Madagafenr and Mefambique, 
which are ftill full of them on the Eaftern Coaft. They 
alfo found fome other precious Woods, by touching on 
the Coafts of the Fortunate Arabia, after they had paffed 
the Streights of Babelmandel, which is the Entrance of the 
Red Sea. 4% 
This Commerce was afterwards interrupted, ‘and that 
way abandoned: Not on account of the Failure of the 
Mines of Andaloufia, which were not exhaufted till the 
Romans had it; but by the weakening of the Fews and 
Tyrians, whofe Trade and Commerce the Kings of Babylon 
endeavoured to ruin, before they undertook to deftroy their 
Cities. However, though the Conquefts of thefe ambis 
tious. Monarchs, by including Idumea and all the Ports of the 
Red Sea, had funk the Commerce of Tarfhi/h, that is, the 
Voyage of Cadix by the long Circuit of Africa, they did 
à not 
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| not prefently lofe the Remembrance of that Courfe : They 
knew it very well at the Court of Necao, who reigned in 
Egypt fix hundred Years before Chrif. That Prince, who- 
| had a mind to reftore the ancient Splendor of his King- 
| dom, with great Reafon thought he could never fucceed in. 
it, otherwife than by the Re-eftablifhment of Navigation. 
In order to which he undertook the Junction of the Ocean 
and the Mediterranean, by making a Trench that was to. 
reach from the Nile to the Red Sea.‘ But afterwards (thefe: 
* are Herodotus’s own Words) having entirely abandoned the- 
“ Execution of that Canal, he caufed fome Phoenicians to: 
-embark onthe Red Sea, and ordered them to go round: 
Africa, to leave the Streights of Hercules, to penetrate’ 
| into the very Northern Sea, and to come again and give 
him an Account of it.” The Phoenicians (being, from: 
| the Accounts of their Fathers, perfectly well acquainted 
both with the Way and Method of living; without over 
loading themfelves with large Stores of Provifions) fet Sail. 
from the Arabian. Gulph, and advanced forward into the- 
Southern Sea: And not being ignorant, that the Summer 
~ Rains deftroy in the midft of Africa, what has been fowed: 
im the Spring, ‘“ When they were in Autumn, they landed; 
« fowed their Corn, and ftaid for the Time of the Harveft, 
“without leaving the Coafts of Libya: They then gather-. 
‘ ed their Crop, and got to their Ships again. After two 
* Years Navigation, they arrived at the Pillars of Hers 
“ cules, and pafling the Streights, they the third Year: 
came back again to Egypt through the Mediterranean.” 
From this: Recital it is plain, that nothing was then bet 
ter known than the Circuit of Africa, and the Voyage of 
Gadiz through the Red Seas The Intention of Nécao was 
not to inform: himfelf of the Poffibility of that Courfe for 
the Good of his Commerce: In his Inftruétions tothe Pilots, 
he fuppofes them to be fully-acquainted with it: But his. 
Intention. is, that they fhould do fomething more than 
what was done by going through the Red Sea to the Herca~. 
leax Pillar, and to try to penetrate into the Northern Sea,. 
which very likely began to be talked of, and to inform him, 
whether there might be fome ufeful Difcovery made, or any 
‘Trade be eftablifhed on that Side. It was without any. 
-Neceflity. then, that the learned i Bochart, who had: fo in- 
genioufly demonftrated the Situatian of the ancient Dur/hifh 
é K 5 ia: 
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in Beotica, and near the Streights of Cadiz, imagines ano- 
ther Tar/bifh in the Eaft, thinking the Voyage round Africa 
to be then impaéticable, | Se | 
À little Particularity related then to King Necao, by his 
Navigators, puts the laft Hand to the clearing of this Point. 
of Hiftory. At Noon the Shadow of our Bodies is al- 
ways caft towards the North, and when at that Time we 
look Weftward, we have the Sun on our Left. Our Phoe-. 
 #ciaus on the contrary, being arrived on the Extremities 
of Libya, faw the Shadow of their Bodies at Noon thrown. 
tothe South. They then told the Egyptians, that in their 
going towards the Weft, they had.the Sun on their Right. 
The Egyptians, who were not by far fo good Aftronomers 
as they are fuppofed to have been, recounted this Fat asa 
wondrous Thing; and Herodotus, who heard of it in their 
Country, about a hundred Years after the Event, refufed 
to give Credit tothe Account that was given of it to him. 
But what furpifed him fo much at that Time, is the very 
Demonftration of the Matter of Fa@, and clears the Fac 
recited by the Navigators. It isnow univerfally known, 
that the Sun keeping his feveral annual Situations within 
the Tropics, we on either Side experience two different 
Projections of the Shadows: Thofe on this Side the 
Tropic of Cancer, fee the Sun on their Left as they look to 
the Weft, and their Shadow is extended towards the North. 
On the other Side the Tropic of Capricorn, it is abfolutely 
the Reverfe. The Shadow flies to the South, and they 
have the Sun on their Right as they look to the Weft. This 
Particularity; fo contrary to the Prejudices of the Ancients, 
end onthe other hand the Return of the Phoenicians 
through the Mouth of the Nile, after they had begun their 
Voyage by the Red Sea, area fufficient Demonftration of 
‘the Knowledge they then had of the Circuit of Africa. 
Thefe Voyages, which were afterwatds difcontinued for 
‘above two thoufand Years together, and of which the 
“Portuguefe, two or three Centuries ago, thought them- 
‘felves the firft Authors, were very common in the Time 
of Solomon, and under his Succeflors. 
* You fee, Sir, that it is to the Pheevwirians that we are be- 
“holden for the firft Knowledge, both of the Coafts of the 
Ocean, and of thofe of the Mediterranean. They every 
‘where make their Way, by their conftant Attention to the 
. iv Advices 
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| Advices of the Polar Star, Geography begins to come ta 
| fome Shape: Nations get out of their Darknefs: They 
draw again towards each other, after the long Diftance 
- they had kept from one another fince the Time of their 
Difperfion. After having each of them improved the 
Qualities of their Land, and the Afpeét of their Heaven, 
they begin to communicate the Fruits of their Works, 
and.to afford mutual Helps to each other. Men begin to 
form a Society; and thefe happy Novelties are the Con- 
_ fequence of the Obfervation of a Star, 
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‘HALES was not contented with having taught the. 

_ Greeks the Advantages refulting to Navigation, from. 

the Knowledge of the Polar Star: He determined for 
them the wh>+ Series of the Stars under which the 
Sun is fucceffivelÿy found within the Compafs of a Year. 
He afterwards, with the fame Care, obferved all thofe. 
under which the Moon paffes within the Revolution of a. 
Month. He foon found, that the Moon does net ex-- 
eétly place itfelf under the fame Stars as the Sun; but: 
that the Orbit or Series of Stars it runs under in a Month’s. 
Time, cuts the Orbit of the Sun in two Points, and’ de- 
viates a little from it on either Side. He then took Notice,. 
that the Points where thefe two Orbits cut each other, 
were not always the fame from one Month to another, 
and that the InterfeCtion of them happened fometimes un 
_der one Star, fometimes under another; but that thefe 
Variations. after a certain Number of Revolutions,. begen. 
ore. yo anew,, 
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“anew, and were again very neatly the fame. He was, or 
| at leaft ought to have been, then fenfible of the Intention 
| of a benevolent Providence, which, by thus making the 
! Orbit of the Moon crofs that of the Sun, had taken care 
that thefe great Flambeaux were not eclipfed every Fortnight, 
when the Moon in it’s Full, or in it’s Oppofition to the Sun, 
fhould be obfcured by the exa& Interpofition of the Earth 
in the fame Line; or when the Moon in Conjunétion, 
that is, placed between the Sun and the Earth, fhould take 
all Light from the latter. He apprehended, that the In- 
terfection of the Orbits, and the Variations of the Points 
of Section, were Means wonderfully managed and pre: 
pared, to render the exaét Union of thefe three Bodies, in 
ene and the fame Line much more rare. But having gra- 
dually obferved, that thefe Variations of the Moon were 
limited, that it began anew the fame Changes of it’s Place, 
and was in ivs apparent Irregularities, tied up to a fixed 
Rule, as well as every other Part of Nature; he watched 
all the different Courfes of this Nightly Star, and com: 
| pared a fuficient Number of them, to.make himfelf cer- 
tain of the Day on which the three great Bodies fhould 
be in the fame Line, and fcreen each other. He then 
came to foretel Eclipfes, and the Nations whom thefé 
Events ufed to terrify, took Heart again, when they 
heard that the fo fudden Darkning of thefe Stars, the 
Caufe whereof they had fo long been unacquainted with; 
was the neceflary Refult of their mutual Interpofition, and 
of the wife Laws, according to which they revolved for 
the Service of Man. | : 
The chief Benefit of the Knowledge of the Eclipfes, 
was not only'te quiet, by the Prediétion made of then, 
fuch Minds as might have been frightened thereby: Geo- 
graphy found alfo it’s Advantage in that Difcovery, and 
the lunar Eclipfe more particularly ferved to give more 
juft Meafures of the Diftance of one Country to another. 
At the Approach of that Eclipfe, two 4 
Obfervers being placed, one at Miletum, the Geographical 
étheriat Babylon or Syracufe, mutually a-  Meafores. 
greed ftridtly to obferve the Hour and exact 
Infant of the Moon’s entering into the Shadow of the 
Earth, then the Hour of its greateft Obfcuration, and 
finally the Inflant of it’s total Emerfion from the EE 
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As they were fure, that when the Moon is obfcured with 
Regard to one Nation, it is fo with Regard toall the reft; 
becaufe it is eclipfed only on account of it’s being deprived 
of the borrowed Light. which makes it vifible; they put 
their Obfervations together, in order to compare the Dif- 
fence between the Hour reckoned by one of the Obfervers, 
and that marked out by the other. As it was eafy for 
them to know the exact Diftance that was between two 
Cities equally diftant from the Equator, and one of 
which had the Sun an Hour fooner than the other, when 
they faw, that there was a Difference of fo many Hours 
between the Inftant of the Eclipfe at Babylon, and the In- 
ftant of the fame Eclipfe feen for Inftance at Syracufe s 
they thence concluded, that Badylos was by fo many 
Hours more to the Eaft, and confequently, that there, 
fuch was the Diftance from Babylon to Syracufe. It mutt 
be owned, that the Facility we now have of meafuring 
Time in an uniform Manner with our Pendulums, has 
gendered thefe Obfervations much more exact among us: 
But the Glory of our Exa@nefs and our Progrefs, may 
be carried back as far as Thales. We make ufe of what 
he has difcovered; and if we were to determine whe- 
ther had ferved us better, he who firft foretold the Re- 
turn of Eclipfes, or he who fubftituted Pendulums to 
our Balance-Clocks, it might be Matter of mature De. 
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Another Advantage that fprung from 

The Roundnefs the Obfervation of Junar Eclipfes, was. the 
of the Earth. = Certainty of the Roundnefs of the Earth, 
ù not very weil known before that Time. 
The Eaftern Nations gave the Earth the Name of Tebel, 
whence came our Word Table; becaufe it was indeed an 
~ univerfal Prejudice, that the Earth was a flat Surface ter. 
minated by an Abyfs of Water. The Poets favoured this 

Prejudice, by always {peaking of the Rifing and Setting 

of the Stars, as if they came out of the Bottom of the 

Ocean in the Morning, and went thither again to cool 

themfelves at Night. A poor Philofophy truly! a_pitiful 

Jargon! which our Poets are ftill as fond of, as they are 

of the Rubbith of Paganifm; as if it were not as meri: 

torious to reprefent Nature in it’s Beauty, as to paint ima- 
ginary Trifles. The Ionian School fhook ‘off thefe Pre. 
judices: 
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| judices: They not only underftood, that the Moon fhone 
| with only a borrowed Light, and that it was obfcured on- 
ly by the exa& Interpofitien of the Mafs of the Earth 
between the Moon-and the Sun; but judging befides of 
the Figure of the Earth, by that of the terreftrial Shadow, 
which gradually was thrown upon the Difk of the 
Moon, they could no longer doubt of the Roundnefs. of 
the Earth, | | 
Anaximander and the other Succeflors of Thales, per- 
fevering in this reafonable and ufeful kind of Study, began 
to colle& the Hiftories of famous Expeditions, the Ac- 
counts of Travellers, and the Memoirs of Pilots, and te 
compare the whole with their Obfervations. They pre- 
fumed to give the Defcription, Figures, Diftances, and 
Relations, of the known Countries. According to fome 
of the Learned, the Philofophers of the Jozic Sect col- 
lected all thefe particular Branches of Knowledge in one 
Sphere or Syftem, and for the firft Time fhewed Greece 
a terreftrial Globe. According to fome others, they only 
produced geographical Maps, and local Defcriptions. 
°Tis likely, that this primitive Geography was as yet 
very imperfeét, and that Falfhood did every where disfigure 
Truth therein: But it was no fmall Point gained to have 
begun; and ever fince that Time, Emulation, the Love of 
Sciences, Mathematics, Commerce, and Navigation, went 
on Hand in Hand, and always increafing among the 
Greeks, They became as famous by their Colonies, as 
the Tyrians were. Syracufe in Sicily, Marfeilles on the 
Coaft of Gaul, Cyrene in Africa, and Naucrate in Egypt, 
are not the leaft of their Eftablifhments. They maintained 
the Liberty of the Eolians and Ionians their Brethren, who 
were often troubled in A/a by the Covetoufnefs of the 
Minifters of the Kings of Perfia. They kept the Sea, 
in Spite of the numerous Fleets of that formidable Em- 
pire: they at laft deftroyed it, and were beholden for 
thefe good Succeffes to their Education and Knowledge, 
rather than to their Forces, which were no Way com- 
parable to thofe of the Afatic Monarchy. 
* The Conquefts of Alexander, which changed the whole 
Face of the Univerfe, gave Sciences quite a new Form. 
That Prince, as fond of Learning as he was brave, and 
full of the noble Ideas which his Mafter <Ariflotle had 
be! infpired 


208: DIALOGUE IIb 

infpired him with, had always about him learned Men, 
who were appointed to collet for him the Diftances of 
Places, the feveral Particulars of Natural Hiftory, and all 

the Obfervations made by the Nations whofe Provinces he 

marched over. And after having fo often:endangered his: 
Life, to free Greece from the Yoke and Vexation of the 

Perfians, he expofed himfelf, barely to make the Dif! 
covery of fome new Countries*. He went as far as the 

Tydian Ocean, and had like te have been carried away 

with his whole Army, by the Rapidity of the Tide, with’ 
which he was not at all acquainted... His Rafhnefs every: 
where fucceeded. Aftronomy, Geography, and Hiftory, 
gained very much by it; and though his Empire was: 
divided almoft as foon as it was formed, his Succeffors; 
the Pofterity of Lagus in Egypt, that of Seleucus in Syria, 
and the others who divided Afia Minor and Macedonia, 

being originally Greeks, the Greek Tongue became am 
univerfal Language, a trading Tongue, which put all the 

Nations of the three Parts of the ancient World into a 

mutual Correfpondence. The Weftern Nations began to 

know the Riches, the Predu@ions, the Cuftoms, and the 

Hiftory of fia. °Tis true, the Greek Philofophers had 

not taught Men the wholefome Truths of Religion... But 

by thus exciting a general Curiofity, and an Eagernefs for 

Inftru€tion, they infenfibly prepared all the Nations of the 

Earth, for the receiving of a Do&rine much fuller. of 

Light, and for fubmitting to the Gofpel. 

Of all the Succeflors of Alexander, none did more 
Service to Aftronomy than the Lagid Kings. The Wifhes 
and Inclinations of great Kings are always efficacious, 
and ‘they foon fee thofe Branches of Learning flourifh 
which they think fit to reward. The Prolemies judging 
nothing to be more worthy their Favours than the Works 
of Aftronomers, Alexandria, their Capital, became the 
‘School of that Science. Conon, Arifiides, Timocharis, and 
many others, were very eminent that Way, and made 
Obfervations ufeful to Navigation. Eratofihenes, Keeper 
of the Library of ÆAlxandrin in the Reign of Prole 
Euergetes, undertook to calculate the Number of Stadia, 
(or Meafures of 125 Paces long) that might make up 
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the Circuit of our Globe, and he had the Glory of com- 
‘ing near the Truth. He knew, that at the Summer Sol- 
ftice the Sun paffed through the vertical Point of the 
City of Sienna, being on the Confines of Egypt and 
Ethiopia, under the Tropic of Cancer. There was at Si- 
enna, a Well made on purpofe for that Obfervation, 
which about Noon, on the Day of the Solftice, was 
wholly enlightened within by the Sun perpendicularly 
over it *. It wasa well known Faé, that at 150 Stadia 
round about, Styles raifed perpendicularly on an horizon- 
tal Surface, projeéted no manner of Shadow +. Having 
fuppofed Alexandria and Sienna to be pretty near under 
the fame Meridian, that is, im one and the fame Line 
dtawn from Pole to Pole, he obferved in Alexandria, on 
the Day of the Solftice, the Diftance of the Sun from the 
vertical Point, by the Shadow of a Style raifed perpendi- 
cularly on the Bottom of a half concave Sphere, and 
pointing out by its upper Extremity the Centre of the 
Sphere, of which it was the ‘Radius. Had that Needle 
Projected no Shadow, it would have been becaufe the 
Sun was perpendicularly over that Place. He then could 
judge of the Diftance of the Sun from the vertical Point, 
By the Diftance of the Top of the Shadow from the 
Foot of the Needle. He found that that Diftance was the 
fiftieth Part of the Circumference of an entire Circle; 
whence he concluded, that as the Sun, at that Time per- 
pendicular over the City of Szenna, was diftant from the 
vertical Point of Alexandria, by the fiftieth Part of the 
Circumference of the whole Heaven; Alexandria was 
diftant from Sienna by the fiftieth Part of the Circumfe- 
rence of the whole Earth. Now it was an eafy Matter 
to know the Diftance that was between thefe two Cities, 
and to repeat it fifty Times. Having then caleulated that 
Diftance to be five thoufand Stadia, he found that the 
Circumference of the Earth was 250000 Stadia, which 
being reduced into common Leagues of 24 Stadia each, 
made 10416 Leagues, and 16 Stadia. This came very 
near the Computation of the Moderns; according to 
which, the Circuit of the Earth is judged to be fomewhat 
more than gooo common Leagues. & d 
-* Plin. 2. © 63. 
À Umbras nufguam flectente Sysne, Pharf, | 2. ve 587: 
| Hipparchts 
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Hipparchus, a great Obferver of the fame School, di-. 
ftinguifhed 1022 Stars, and gave each of them. a particu-- 
lar Name, eee oe 

While the Greeks were making this great Progrefs in| 
the Study of Nature, the Gauls, our Fathers, did not: 
neglect it, and their Druids had at leaft fome cuftomary 
Notions of it, which they communicatcd viva woce and 
unwritten to their. Difciples, to oblige them to know 
more certainly the Things which, in Time of Need, they 
could find no where but in their Memory. | But. the: 
Inhabitants of Marfeilles having been for a long Time: 
Mafiers of a very flourifhing Trade, and being defrous 
to extend it in the Ocean, as well as in the Mediterranean, 
they encouraged by Rewards fuch Aftronomical Obferyvas 
tions as might aflift thgir Navigation, and, by making 
them a Way to new Countries, afford them new Means 
of gathering Riches. In the very Time of Alexander, 
Pytheas had raifed a Gnomon in Marfeilles, and meafur- 
ing the Length of the Shadow at the Day of the Solftice, 
and then comparing it with the Height of the Gnomon, 
he determined how much, the Sun was diftant from the 
Zenith of Marfeilles, and confequéntly how much that 
City was difiant from: the. Tropic and the Æquator. : He: 
found, that on the Day of the Solftice the Length of the 
Shadow of a Needle is to the Height of the Needle itfelf, 
what 41 is to. 120. A Proportion which Mr. Gaffeadi 
found again to be the fame at Marfeilles, above two 
thoufand Years after the firft Obfervation *. Pytheas, the 
better to ferve. his Country, undertook to traverfe the 
whole Mediterranean to the very Bottom of the Meotide, 
Lake, where the River Tanais difcharges itfelf.. He after- 
wards ventured to advance through the Ocean to the very. 
Bottom of the North. He obferved along the Coafts, 
(very likely of Norway) that towards the Summer-folftice 
the Sun remained but three Hours under the Horizon, and. 
that ashe advanced fo far as the Ifland Thule, which can: 
be no other but Iceland or Lapland, he faw the Sun dif. 
appear for an Inftant, and immediately after re-afcend the. 
Horizon. When we treat of the Sphere, you will fee, 
that the Sun defcribing the Line of the Tropic on the, 
Day of the Solftice, he of Necefiity muft be feen four and 

& In the Year 1636. 
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‘twenty Hours together, or hide himfelf for only an In- 
kant behind the Mountains that bound the Horizen, in 
‘thofe Countries where the Tropic is wholly in the vifible 
'Hemifphere, and grazes along the Horizon with only its 
inferior Limb. In this, Pytheas advanced nothing but 
‘what was exadtly true. Experience agrees with him ; 
and the Geographers of Alexandria, who were fenfible of 
the Conformity of this Relation with their Principles, did 
not_fail to make ufe of it, to diftinguifh Climates and the 
Diverfity of the Days from one Climate to another. 

Tis true, Pytheas had ftill many Prejudices as to the 
Structure of the World, which, together with fome cer- 
tain Appearances, contributed to deceive him. He was 
ignorant of the Rotundity of the Earth, and among other 
fale Notions which he entertained concerning the Dif- 
pofition and Situation of the Northern Countries, he 
thought he faw very diftin@ly the Heaven fupported by 
the Earth, like an inclined Arch, and forming at it’s Ex- 
tremities a very long Angle, where People were ftraitly 
confined, and obliged to ftoop. Strabo, the moft judicious 
of the ancient Geographers, was much in the right, when 
he exploded Accounts like thefe. But he himfelf is much 
miftaken, not only when he thinks the Northern Coun- 
tries uninhabitable, but alfo when he treats as Fables the 
Obfervation of the Height of the Solftice at Marfeilles, 
and the Difcovery of the perpetual Decreafe of, Night, 
as we advance in the North, at the Approach of the 
Summer-folftice: Which fhews, that Ssrabo, who was ac- 
quainted with the Roundnefs of the Earth, and the Ine- 
quality of the Declinations 
draw proper Confequences therefrom. The Teftimony of 
all Navigators is in Favour of Pythess, and he is the firft 
who caufed Men to ufe the proper Cautions towards re- 
gulating the important Navigation of the North, by in- 
forming us of the Advantage of going thither in the 
Spring, and of preventing the Return of the Ice, and of 
the leng Nights, which could never be avoided, fhouid 
we expofe ourfelves thereto at the Approach of Autumn, 
If we pafs on from the Knowledge of 

the Gauls to that of the Romans, we fhall Phyfcs among 
find, that military Difcipline and Politics the Romans 
were long their. only Philofopby. But 
| | 7 oe, whea 


of the Sun, did not himfelf 
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when they had once tafted the Arts and Sciences of thé: 
Greeks, they applied themfelves much lefs to Phyfics and! 
to Experiments, which are always long and toilfome,thani 
to Queftions of mere Speculation ; becaufe thefe exercifed| 
their Minds without tiring them, and gave them an Op-. 
portunity of fhewing at little Expence, fome Learning,, 
and a polite Style *. Let us do many of them Juftices; 
they often looked in the Improvement of their Reafon: 
for Means of Employment, and for Comfort in their: 
Troubles: But, generally fpeaking, their Curiofity was: 
over-powered by Idlenefs. Phyfics and Aftronomy met: 
with but very few Favourers amongft them. Neceffity 
rather than Inclination, rendered Scipio, Pompey and Fulins 
Cafar, favourable to thofe noble Sciences. Thefe great 
Men, always taken up with Projeéts, and bufied about 
Voyages and Conquefts, were fully fenfible of the Value 
of the Knowledge of Times, Places, and Diftances. Scie 
pio Africanus for a long while employed Polybius, in runs 
ning over the Coafts of the Mediterranean, in order ta, 
write for him exact Memoirs thereon, Pompey kept am 
Epiftolary Correfpondence with the Aftronomer Pofidonius, 
who had more particularly applied himfelf to calculating 
how many Milesa Degree of the Circuit of the Earth 
contained, and to the meafuring of that Circuit by the 
known Diftances of fome feleét Towns placed under thé. 
fame Meridian, or under a Line drawn from from North. 
to South, in order to judge of the whole by a Part. 

Julius Cafar, who had early applied himfelf to thefe- 
particular Branches of Learning, and knew how to be 
lucceflively a Warrior, an Orator, a Pilot, and a Carpenter, 
was moreover one of the moft learned Geographers of his 
Time. He was become fo by his perpetual Voyages, 
by the inftructive Memoirs he caufed to be fent to him 
from all Parts, and chiefly, by the Care he took to judge 
of every thing by himfelf, and to keep a faithful Journal 
thereof. We fee him paffing into Great Britain with, 
Water-clocks, in order to have an uniform Meafure, fit 
‘to make him know exaétly the Difference between the 
Length of Nights in Britain, and of thofe in Gaul. He 
found the former fhorter teward the Solftice; and he may 


* See Zully’s Philofophical Works. 
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be faid to have been a very great Naturalift, as he was a 
great Obferver. 

_In order to make himfelf a good Geographer, he could 
mot help being an Aftronomer. On this is grounded the 
Difcourfe which Lacan caufes him to addrefs to one of 
his Priefts, from whom he hoped to learn the Origin of 
ithe overflowing of the Nile. ‘ Inthe midft of my mi- 
“ Jitary Expeditions, faith Cz/ar to him, I always gave 
“€ a few fpare Hours to the Obfervation of the Courfe of 
the Stars, to the feveral Afpe€&ts of the Heaven, and 
the Knowledge of Celeftial Things. I even dare hope, 
that Exdoxus * will not for the future be more fa- 
© mous by the Ephemerides he gave to Greece at his 
Return from Egypt, than I fhall be by the Order to 
# which I have reduced the Courfe and Order of the 
var.” k 

And indeed, no Body is ignorant of the Care he took, 
to render the Method of computing the Year more agree- 
able to the exa& Duration of the annual Courfe of the 

Sun. The Years meafured according to his Calculation, 
are for that Reafon called Fulian ©; and in Acknow- 
ledgement of this ufeful Reformation, his Name was 
given one of the Months of the Year. <Augufius4 ob- 
tained the fame Honour, for having facilitated the Study 
of the feveral Elevations of the Sun, by Means of the 
Shadow of an Obelifk 111 Foot high, which he caufed 
to be erected in the Field of Mars, and for having caufed 
the Account of the Lengths of all the Coafts and Roads 
of the Empire, drawn up from the Memoirs of his Son- 
in-law, Agrippa, to be regiftred in a Portico built for that 
Purpofe. | 

~ But the two moft learned Men in this kind that ever 
lived under the Roman Emperors, are Pliny the Naturalift, 
and Prolemy of Alexandria, the one a hundred ©, and the 
other one hundred and fifty Yearsfafter Chrift; both 


144 
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a A Difciple of Plato. 

b ..---- Media inter prelia, femper 2 
Stellarum, cœliqte plagis, fuperifque vacavi, trs 
Nec meus Eudoxi-vincetur fafiibus Annus. Pharfal. 1. re. 

e The Month of Fu 4 The Monthof Auguf,  , 
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very great Geographers: The latter however, was a bet-. 
ter Aftronomer than a Geographer. 

Pliny being weary of the Philofophy of the Schools,. 
on Account of the Futility of the Matters there treated of,, 
and of the Indecorum of the perpetual Difputes that! 
reigned there, formed the Project of collecting ufeful) 
Branches of Learning, fit both to adorn the Mind, and: 
enrich Mankind. He then collected all he could on thofe: 
Subje&s, which naturally ought to bufy Man; fuch as are: 
the general Order of the Heaven, the Defcription of the: 
Earth, or of the known Countries, the Birth and Education: 
of Man, the Invention and Progrefs of Arts, the Terre-. 
firial Animals, the Aquatic, the Amphibious, the Birds,. 
the Infe@&s, the exotic Trees, the odorous Spices, the: 
Fruit and Foreft-Trees, the Culture of Plants, the feveral: 
Kinds of Corn, Hufbandry, the Ufes-of Flax, Gardening, 
Medicinal Plants, Flowers, Botanics, Phyfic, Metals, Me- 
talline and coloured Earths, Stones and Jewels: This is his 
whole Book. It was hardly poflible to make a more ju- 
dicious Choice. | 

It muft be owned, that Pliny received what. was told 
him with too much Eafinefs; that he would have ferved 
us to better Purpofe, had he made Criticifm and Experi- 
ments to go Hand in Hand with his Refearches ; that in 
fhort the Style of his Work, though full of Sublimity 
and Fire, every where hasa Touch of the Fault which 
corrupted Eloquence at that Time, and which will always 
corrupt it in every Age, I mean the Itch of being witty. 
But that Book, with all its Faults, is neverthelefs a Trea- 
fure. If Teachers had a Mind to acquaint themfelves with 
Plinyÿs Miftakes, they might, by fhewing them in Parts 
to their Difciples, be as ufeful as if Pliny had told the 
Truth every wheres. and they might, together with the 
richeft Stock of all the Terms of the Latin Tongue, con- 
vey into the Minds of Youth fuch Branches of Learning, 
as are moft fit to adorn and afford them Employment for 
‘the reft of their Lives. ae 5 a 

Claudius Ptolemy, a Difciple of the School of Alexan- 
dria,’ procured himfelf an immortal Reputation, by his 
excellent Book, intituled, Of the great Confiruétion | of 
Planets and Stars; which we alfo call Almageffe, after the 
Tranflation which the Aradians every where fpread of it 

in 
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in the ninth Century. Having compiled the Opinions of 
Ariftotle, Hipparchus, and Pofidonius, on the Oeconomy of 
ithe World, adding his peculiar Opinions thereto, he pre- 
tended that the Earth was in the Centre of the World; 
‘that there were as many concentric Heavens as Planets ; 
‘that the firft Heaven which encompaffed the Earth, was 
that of the Moon; that the next Heavens were thofe of 
Mercury and Venus, then that of the San, next to which 
‘were thofe of Mars, Jupiter, and Saturn: That all thefe 
Heavens were encompafled by that of the fixed Stars; 
that this laft dragged the whole away every four and 
twenty Hours, from Eaft to Weft; but that while each 
of thefe Heavens was thus hurried away by the ftarry 
Heaven, or by the daily Revolution of a Primum Mobile 
imagined above the ftarry Heaven, they had each of them 
in particular a peculiar Motion, by which they made 
juft the cppofite Revolution from Weft to Eaft round the 
Earth, fome in a few Months, the Sun in a Year, and 
the others in feveral Years. Some other Aftronomers 
having obferved more Motions fill, multiplied the Hea- 
vens as they pleafed, to account for thefe Appearances, and - 
thought they had found good Reafons, to inclofe one 
within another, even feventy Spheres concentric to the 
Earth. Fa 
* We muft own, that this Contrivance of Ptolemy, to- 
gether with all the Additions of After-times, proves ab- 
folutely unwarrantable, and we foon fhall fee what Expe- 
rience thought fit to reform therein. However, it is a 
great Point gained, to have found, as Ptolemy did, mathe- 
matical Inftruments of a determined and certain Utility, 
and to have imagined in the Heaven, an Order, which, 
falfe as it was, yetin many Refpeéts enabled the Obfervers 
to give a likely Account of the Motions of the Sun and © 
Moon, to foretel Eclipfes, and toimprove Geography by 
certain Rules. 
This laft Ufe is that which Ptolemy himfelf made'of his 
Aftronomy. He made ufe, as much as poffible, of the 
known Diftances of fome certain Stars, the Elevations of 
the Pole above the Horizon of feveral Places, and the 
Comparifon’ of the Diftances known on the Earth, with 
a certain Number of Degrees of the celeftial Sphere, to 
determine by how much the-moft famous Cities were di- 
< | ftant 
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ftant from the Equator, which is called their Latitud 
or by how much one is more to the Eaft than another 
which is called Longitude; in fhort, to make Maps. infi| 
nitely better than thofe before him. Hipparchus had 
been reformed by Pofdomius, who lived a little before 
Chrifl: Pofidonius’s Maps were reformed by Marin. of 
Thyr, who lived towards the. Middle of, the firft Age off 
the Chriftian Æra: Thofe of Maryn .of Thyr. were res 
formed by Ptolemy. But if wenow find Fault with the 
Maps of Meff. Faillit and Del Ifle, who reGtified fo many, 
Miftakes in the Maps and Globes compofed before them, 
we muft not-be furprized at the Faults of which Ptolemy. 
Maps are full. ; | | ; i 
He knew very well how to obferye, and make. ufc.off 
Obfervation: But he could neither be every where, or 
have every. where Correfpondences. : As moft of his Cal-- 
culations were grounded on popular Meafures, commonly, 
taken without Exaétnefs or Regard to the Obliquities and! 
Crookednefs of Ways and Grounds; it is eafy to guefs tor 
how many Miftakes his Calculations are fubje@t.. In his; 
Time they but little knew the Northern and Southern, 
Regions, which they thought not to be habitable: Which, 
is the Reafon why the terreftrial Diftances that way were 
called Latitude, whereas they called Longitude the De. 
grees of Diftance from.the occidental Border of Africa, 
towards the Eaft, becaufe they knew many more Coun- 
tries that Way than from North to South. His Maps, 
which were for a long while the only ones ufed by War- 
riors, .Seamen, and Virtuofoes,. have led Readers into 
numberlefs. Miftakes.. Africa, for Inftance, is there con- 
tinued of one Breadth. much beyond the Equinoiil Line, 
for want of Informations on the ,Contraétion of that large 
Peninfula towards the Cape of good. Hope. Nay, this made 
feveral of the Learned to affirm, that Africa formerly. was 
joined to America, and that they had been disjoined .by 
an Earthquake. This. Pretenfion is overthrown, by what 
Herodotus, taught us, of the Voyage that was moft com- 
monly made of old, from the Red-Sea to the Herculeas 
Pillars. . akg th "Le ) \ | ts oid og 4 : 
Ptolemy does. likewife, place the Country of the. Seres 
and the other Parts of 4/4, at much too great a Diftance 
towards the Eaft;. and we. fhall afterwards fee, : that this. 
“1 was 
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was the Occafion of the happy Miftake of Chriflopher Co. 
lambus, who looking for China towardsthe Weft, on the 
Feftimony of Prolemys Maps,found America, which he had . 
not the Jeaft Sufpicion of. 

But inftead of being particular with regard to the Pro- 
arefs of Geography, I have contented myfelf, my dear 
Chevalier, here to delineate to you, a little Map of the 
World, as it was antiently known. I have weakened and 
eft in Uncertainty the Borders of fuch Countries, as were 
as yet either unknown or little frequented; and you'‘thall 
lee there the whole Southern Part of 4frica funk again 
nto its former Darknefs, by the difcontinuing of the an- 
dent Commerce of Tar/hifh, through the Red Sea, 9 
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B ‘HE Ionian School, founded by Thales at Miletum, 
having had the firft Ideas of the Rotundity of the 

Farth, feems to have firft delineated the Reprefentations 
of it. We know not precifely, who was the Inventor 
of the Globes, one of which reprefents the Heaven, and 
the other the Earth, nor to whom we are indebted for 
the hollow Sphere made up of Circles, fo cut as that they 
may be feen through, and fit to exprefs the apparent 
Motions of the celeftial Bodies, Thefe Contrivances, 
very rough and unformed in their Beginning, were im- 
proved by degrecs. Hipparchus and Archimedes of Syra- 
cufe, about 200 Years before Chrift, Pofidonins fomewhat 
more than fifty Years before the fame Period, and Prole- 
my about 140 Years after, are the Men, who by the Af- 
fiftance of Geometry and Obfervations, contributed moft 
to render the Service of Spheres certain and exact, by 
making them agree with theAfpeéts of the Heavens, and the 
Motions of the Stars. We may fufficiently inform our- 
felves‘of the Miftakes of thefe great Men, efpecially of 
the laft, with regard to the Situation and Courfe of the 
Planets, when we cometo the Experiments of later Ages. 
But their Work having long been the chief Rule of the 
Study 
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y begin with the Structure aud Ufe of the Ar 
millary Sphere. 

+ What they call the Armillary Sphere, 
is the Collection of feveral Circles, fo dif- The Armillary 
pofed among themfelves, as to imitate the Sphere. ee 
feveral Lines, that were imagined in the 
Heaven to reprefent the Path or Paflage of the Stars, 
which revolve therein, and the exaét Bounds which ter- 
minate their Courfes. Whatever we perceive in the Hea- 
ven, with regard to us, is feen inaconcave Sphere. A 
convex Globe, which is feen only without, not being na- 
turally fit to reprefent a Concavity to us, they bethought 


themfelves of conftruéting a hollow Sphere, in the Infide. 


of which, allthe Points which we are concerned to know 
might be feen, by making it confit of thefe Points 
only tacked together, and by fuppreffing the reft. 

Each Circle, either great or fmall, is divided into 360 
Parts, called Degrees. Each Degree into 60 Seconds; 
each Second into 60 Thirds; and thus you may proceed 
with this Subdivifion, fo long as you think it fit or pof- 
fible. The Divifion of the Circle into 360 Degrees, has 
been preferred to many others, on Account of the Advan- 
tage it has, of yielding many Subdivifions exprefled by 
even Numbers, eafy to be disjoined or collected: - 360 
may be divided into two Halves, each 180°, or into four 
Quarters, each go®. The Quarter may be divided, as 
Need requires either into three times 30, or into nine 
times 10, or into fix times fifteen, or into eighteen times 56. 
Degrees are marked with (°), Minutes with a little Stroke 
(), Seconds with two Strokes ("), Thirds with three ('"), 
Fourths with (””’}, and fo on. 

The Axis of a Circle is a Line which 
is conceived to pafs through the Centre, The Axis 
and whofe two Ends, called the Peles, are 
equally diftant from all the Points that The Poles. 
bound the Circle. é: 

The Horizon which encompañles the The Horizons 
whole Sphere, is a Circle placed parallel 
with regard to the Surface of our Abode, 
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on four fmall Columns *, faftened on a common Foot, of — 
better ftill, on four little Confoles +, which meet below, 
to make the whole Machine conveniently revolve on a 
fixed Foot, by means of an Iron Pin. TR 

The Horizon may much eafier be fupported on four 
Branches, or on two Semicircles of Pafteboard crofling 
each other, and faftened by a fimple Foot {. If we ima- 
ginea Line perpendicularly falling on the middle of the 
Horizon, and having both its Ends equally diftant from 
_ it, it will be the Axis of the Horizon. | 
The two Points which terminate the Axis 
are called Zenith and Nadir. The Zenith 
Le is above Z E, and the Nadir below N. A. 

The Meridian, which may be made of Pafteboard, or 
of Wood, but more ufefully of Brafs, is a large Circle 
vertically inferted into the Horizon, into which it enters 
one Half: It muft be faftened there, without being able 
to deviate either to the Right or Left; but it revolves 
freely therein downwards from above, and from below 
upwards, by fliding ina Groove C, which fixes it upon 
the Foot, and in two Notches D, made in the Circle of 
the Horizon. 

The Axis of the World E F, is an fron Rod, which 
crofles the fmall terreftrial Globe placed in the Middle of 
the Sphere, and reaches from one Side of the Meridian — 
to the other. The upper End of this Axis is called the - 
Arétic Pole A.P. The under is called the Antarétic or 
Southern Pole S. P. We muft not miftake the Axis of 
the World, extended from Side to Side of the Meridian, © 
for the Axis of the Meridian itfelf. If we hada Mind 
to give the Meridian an Axis, by keeping it equally di- 
ftant from all the Extremities of that Circle, the two 
Ends of it would be in the Horizon, and that Line, to- 

: gether with the Meridian, would cut the 

The Cardinal © Horizon into four Quarters. The two 
Points. Points through which the Meridian paffes 
in the Horizon, are called North and 

South: North, on the Side towards which the Arctic or | 
Northern Pole N, is inclined: South, on the Side under - 
which the AntarGtic or Southern Pole 5, is found. The 
gwo other Points, at which the imaginary Axis given the 
Meridian 
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| Meridian cuts the Horizon, are the Eaft E, and the Weft 
|! W. Thefe four Points are called Cardinal *, becaufe all 
depends and moves thereupon in the Operations. 
hey befides make two other Circles 
crofs, and revolve on the Axis of the The Colures, 
World. Thefe are placed the fame way Fig. 4 néns= 
asis the Meridian, and are called thetwo > cæf. 
-Colures FF, GG; which Name fignifies . 
cut or mutilated : And very likely they obtained it cr 
account of the Notches which are made in thefe two 
Circles, that they may fupport the others which are to 
be crof-wife faftened to them. 
The Equator or Equinottial Circle H, 
is placed at equal Diftances from the two ‘The Equator. 
Poles of the World, and divides the 
Globe into two Hemifpheres, the one called Septentrional 
or Northern, the other M eridional or Southern. 
The Ecliptic I, is a Circle or Line 
which obliquely cuts the Equator, and The Ecliptice 
_ which deviates from it twenty-three De- 
 grees anda half on each Side, . 
This Line is exaétly in the Middle of ~ 
a circular Band, 16 or 18 Degrees broad, The Zodiac. 
‘and called the Zodiac K. The Zodiacis from Zadia, 
Dur : : Animals. The 
divided into twelve Portions, every one of Cejeftial Signs are 
which contains 30 Degrees. It encom-  almof all Names: 
pañles the Space of the twelve Celeftial of Animals. 
Signs,under which the Sun is fucceflively. 
placed in the courfe of a Year. They made the Band of 
the Zodiac 16 or 18 Degrees broad, that it might enclofe 
all the fpace of the Heaven to which the Moon and Pla- 
nets deviate from the Ecliptic. The Sun never leaves that 
Line: The Moon deviates from it to the Diftance of five 
Degrees, and fome Planets {even or eight Degrees. 
The two Points in which the Ecliptic 
cuts the Equator, are called Equinoxes, The two Equi- 
or Equality of the Day and Night, viz. noétial Points 
the Equinox of the Spring at the firft 
Degree of Aries L, and the Equinox of Autumn at thé 
firft Degree of Libra M. 
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The two Points where the Ecliptic de> 
The Points of viates from the Equator, are the Sol- 
the Solfices,  fices, or the Bounds of the Courfe of 
the Sun, viz. the Summer-Solftice at the 
- firft Degree of Cancer N N, and the Winter-Solftice at the 
firft Degree of Capricorn O O. 
The two Tropics PQ are Parallel to 
The Tropicse the Equator, from which all their Points 
are diftant 23 Degrees and a half. 
When thefe Machines are made in large, the true Di- 
fiance is 23 Degrees and 29 Minutes. Nothing is tobe 
overlooked, when the Largenefs of ‘the Inftrument admits 
of that Exa@nefs. 

That of thefe two Circles which is towards the North, 
is called the Tropic of Cancer, and the other the Tropic 
of Capricorn; of which it touches the firft Degree. 

Let us give the Ecliptic an Axis: This, 
The Polar Cir- Axis will deviate from the Poles of the 
cles, World, or from thofe of the Equator, 
which are the fame, by fo much as the 
Ecliptic itfelf deviates from the Equator it crofles. It re- 
cedes 23 Degrees anda half from it: confequently the Axis 
of the Ecliptic will deviate 23 Degrees and a half from the 
-two Poles; and if we turn the Sphere about, the Ecliptic 
~ will always have its Axis at the rue of 23 Degrees 
and a-half from the two Poles of the World, and there © 
delineate two {mall Circles, one called the ArGic Polar 
Circle R, the other the Antarétic Polar Circle SS. 
Finally, round the Arétic Pole, ‘and on 
The Horary the Meridian without, the little Circle cal- 
Circle. led the Horary Circle T, divided into 
24 equal Parts, is fixed. On the Extre- 
mity of the Axis is a Hand V, whofe End reaches to the 
Circle; fo that if you caufe the Sphere to make a whole 
® vohuian, the Hand which turns together with the 
Axis, fhall fucceffively pafs over the four and twenty Di- 
vifions of the Horary Circle. 

To thefe circular Lines they add two Quadrants, of 
which it is of Moment well to obferve the Situation. If 
you introduce in Imagination an Axis in the Plain, and 
through the Centre of the Ecliptic, that Plain ag 
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from the Equator 23 Degrees and a half on each Side, 

_and refting on the Colure of the Solftices in NN, and 
on OO, the Line which you make perpendicularly pafs: 
through that Plain, will reach the oppofite Sides of the 
fame Colure, and exaétly at the Diftance of 23 Degrees’ 
anda half from the Pole of the Equator, in X and in Y,. 
Inftead of an imaginary Hand, or an Index of Metal, 
which would encumber tlie Sphere, faften in the Point X, 
a piece of Metal, or a Pivot, that may reprefent the Re- 
mainder of the whole Axis of the Ecliptic, which had 
been taken away. Make two Quadrants to revolve on 
that Point, the one larger, the other fmaller, with a little 
Interval between the two, and having both their Extre- 
mities under the Circle of the Ecliptic. If you put a 
little Sun at the End of the large Quadrant Z, and the 
Figure of the Moon at the Extremity of the fmaller Qua- 
drant AA; by pufhing with your Finger the two Qua- 
drants, either together, or feparately, and contrary Ways, 
you of Neceffity muft fee the little Figures of the Sun 
and Moon moving under fome of the Points of the 
Ecliptic ; fince thefe Quadrants, which are both of 90 
Degrees, revolve round the Axis X, diftant 90 Degrees on 
every Side, with regard to the Ecliptic I. For this Rea- 
fon, they make up the Quadrant of the Moon of two 
- broken Pieces, to make the Moon decline ad liditum, and 
exprefs pretty nearly its Deviations from the Ecliptic. I 
forgot to tell you, that in order to fet thefe two Quadrants 
freely in Motion, the Axis of the World E E, muft be 
cut in BB, to leave them a Paflage. The reft of the 
Axis E being Iron, will always preferve its Place with- 
out any Diforder. . 

' They then reckon in the Sphere fix great Circles, five 
little ones, two Quadrants, and twelve principal Points. 
* The fix great Circles, whofe Plains pafs through the Cen- 
tre of the terreftrial Globe placed in the Middle of the 
whole Machine, and which cut the Earth into two equal 
Parts, are the Horizon A, the Meridian B, thetwo Co- 
lures FF, GG, the Equator H, and the Ecliptic I, The 
five little Circles which cut the Sphere into unequal Por- 
tions, are the two Tropics PQ, with the Polar Circles 
RB, SS, and the Horary Circle T, which is not fo much 
in, as annexed to the Sphere. The Points of more im- 
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portant Ufe are the. Zenith ZE, and the Nadir N Ay 
the Arctic Pole AP, andthe Antarétic SP, the North N, 
and the South S; in the Interfe@ions of the Meridian 
with the Horizon, the Eaft E, and the Weft W, in the 
fame Circle; the Equinoétial Points L, M, and the Points 
of the Solftices NN, OO. Then letus join to the Axis 
EE, which fupports the whole, the End of the Axis of 
the Ecliptic, with the two Quadrants, the one for the 
Sun Z, the other for the Moon A A, and we fhall have 
all the Pieces together. Let us now come to the principal 
Ufes made of them: In the mean time you will learn the | 
Reafons of the Names given them, — 

Firft let us obferve what moft concerns us in Nature: 
The Sun which lights us, feems every Day to advance 
from Eaft to Weft. Befides, we fee it daily changing in . 
a regular Manner, the Points of its Rifing and Setting, 
and yearly paffing through the fame Points again. It then 
has two Motions, the one called diurnal, the other called 
annual. The Quadrant Y Z will now illuftrate both thefe 
Motions, and though they be contrary to each other, no- 
thing is more eafy to be conceived, than the meeting of 
both in one and the fame Star. Bring che Sun Z to the 
Equinox of the Spring L, and caufe the Sphere to make 
an entire Revolution from Eaft to Weft: The Sun placed 
in the Heavens will be carried away with the Sphere. It 
will afcend and defcend: You will fee it move from Eaft 
to Weft, and ready to begin the fame Revolution again. 
He never leaves the Point of the Ecliptic where he is, 
and yet you fee it defcribe in Space, a Line perfedtly like 
the Equator; fo long as the Revolution of the Sphcre 
continues, you fee it juft under the Equator. If after 
this Revolution you give the little Sun a gentle Thruft, 
and caufe it to advance towards the Eaft, you may then 
bring it under the Meridian, and fee by how much it 
will be diftant from the Equatcr, of two, or twelve, or 
twenty-three Degrees, as you pleafe, If the little Sun is - 
‘two Degrees diftant from the Equator, and you caufe the 
Sphere to revolve from Eaft to Weft, it will pafs through 
ali the Points of Space which are two Degrees diftant 
from the Equator. If it happens to be 23 Degrees di- 
flant from it, it will pafs through all the Points of Space 
23 Degrees diftant from the Equator. If you Jef all 
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thefe Points in Imagination, you will make of them a 
diurnal Circle. parallel to the Equator, and which will 
exprefs the Revolution of the true Sun placed at two, or 
ten, or twelve, or twenty-three Degrees from the Celeftial 
‘Equator. Your reprefenting Sun has two Motions, the 
one, by which you make it go from one Degree to ano- 
ther, and from Weft to Eaft under the Ecliptic, whence 
- it never deviates; the other, by which the whole Sphere, 
whereof it isa Part, carries it away in a quite contrary 
manner from Eaft to Weft. We may conceive, that it is 
the fame with regard to the true Sun. Let us fuppofe 
the Heavens to revolve from Eaft to Weft; the Sun, 
which makes a Part of them, is carried away from Eaft 
to Weft with the whole Mafs of the Heavens: And this is 
the daily Motion. Let us likewife fuppofe, that the Sun 
has a peculiar Motion, by which it advances by very flow 
Stepsin the Ecliptic, going from Weft to Eaft: This fhall 
be the annual Motion. We then fhall fee it appear fome- 
times under the Equator, fometimes it fhall reach the 
Tropic; then be found between the two: After that it 
fhall repafs the Equator, and by continuing its proper 
Motion under the Ecliptic, by little and little reach: the 
oppofite Tropic, without ever advancing farther, becaufe 
it never leaves the Ecliptic. 
+ The Combination of thefe two oppofite Motions may, 
as we already remarked on account of the Moon, be ex- 
prefied by what happens to a Fly placed on the Edge of 
the broad Wheel of a Crane wrought by Hands. While 
the Wheel defcends, the Fly may crawl upwards: The | 
Wheel has one Motion, the Fly has another : But that of. 
the Moon is not prefently perceived. On the contrary, 
it appears to be carried away as well as the Wheel. How: 
ever, if the Fly, always afcending in a contrary Direc- 
tion to that of the Wheel, obliquely pañles from one Edge 
to the other, though we fee it conftantly in the Air de- 
fcribing Lines parallel to either Edge; we allo fhall fee it 
itive, fometimes at the middle of the large Wheel {and 
this reprefents the Sun in the Equator): It fhall after- 
wards arrive at one Edge or the other (and this reprefents 
the Sun in the Tropic). Therefore the daily Motion of 
the Sun from Eaft to Weft, does not properly belong to 
the Sum: It is rather the Motion of the Heaven, te which 
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it is fixed: But the paffing of the Sun over all the Degrees 
of the Ecliptic, going from Weft to Eaft, according to 
the Ancients, is the true Motion of that Star. 
The Sun being by this his peculiar Motion got to the : 
Point of the Ecliptic, which is the moft diftant from the 
Equator; as NN or OO, if that Point be carried away 
with the Heaven, it can be only ona Path every where 
 diftant twenty-three Degrees and a half from the Equa- 
tor ; and this was reprefented by the Circleof the Tropic, 
which the Sun fhall feem to defcribe when arrived at that 
Point. They give that Circle the name of Tropic and 
Solitice, the .latter *, becaufe it is the Bound of its 
_ Courfe,‘or of its Remotenefs, with regard to the Equa- 
tor. ‘The Name Tropic, that is, Reverfion ;, becaufe the 
Sun, as it purfues its Courfe through the Ecliptic, leaves 
that parallel Circle, to draw near the Equator again. 
_ You may give the Moon AA the fame Motions you. 
caufed the Sun to make. If you bring the Moon between 
the Sun and the Earth, you will have an Eclipfe of the 
Sun: If you put the Earth in the Middle, it is an Eclipfe + 
of ‘the Moon. ; 
. As we ftudy the Heaven only to know the Relations it 
Bas to the Earth, let us now transfer all the Circles juft 
“mentioned, to a terreftrial Globe of a reafonable Size, and 
where every thing may be better perceived than on the 
_ little Globe found in the Centre of common Spheres, and 
: fat generally pretty much unformed. You fee, Sir, that 
the Poles of that Globe will correfpond with the celeftial 
:, Poles, and make: a Part of the Axis of the World: That | 
. by delineating on that Globe a Line equally diftant from 
both Poles, you will have an Equator in all Points cor- 
refponding to thofe of the celeftial Equator; that by de- 
4ineating on it the other Lines with the fame Proportions, 
and im the fame Degrees, you will have a terreftrial E- 
cliptic, two Tropics, two Polar Circles, and, in fhort, all 
the Points which muft thereon correfpond with thofe of 
the Heaven. All thefe Lines transferred from the cele- 
ftial Sphere on a Globe, divide it into as many Bands or 


* Solis Statio, the Bound of the Sun. Teomai #zhiuo, the Return 
of the Sun. Hom. Odyff. | | 
Ÿ Froménnenie, deliquium, Deficiency, comes the Word Eclipfe. 
Raa A | A broad 
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broad circular Portions, which are called 


‘Zones. The Space round the Globe con- The Zones. 
tained between the Tropics, is called the 
torrid or burning Zone; becaufe the Sun never leaves it. 
The two Spaces between the Tropics and the two Polar 
Circles, are the temperate Zones, one Northern, the other. 
Southern. The Spaces inclofed within the Polar Circles, 
are the frigid Zones. A à 

Now place your Globe within a Meridian that fupports 
its Axis, and put the whole in an unmovable Horizon, 
wherein the Meridian may flide, and the Globe freely re- 
volve. You may then at your Choice, and as need re- 
quires, operate either upon the Sphere or on the terreftial 
Globe. What we fhall fay of thefe Lines, and of the 
Ufes made of them, is equally to be underftood of éither : 
of the Inftruments, which we fhall alternately handle. 

Of all the Circles the Horizon alone | 
fenfibly exifts in Nature. The others are The Origin of © 
almoft made up of a Train of Points, the Horizon. : 
through which the Sun, or fome other 
Star, fhall have pafled. Thefe Points may ‘be a real Paf- - 
fage: But they are not feen, and can only be conceived; - 
whereas the Horizon is compofed of all the Points that 
bound our ‘Sight *, or which determine the half of the 
Heaven, : or the upper Hemifphere which we fee, and 
mark out the Separation of it from the inferior Hemif- 
phere which we do not fee. - Thefe two halves of the 
Heaven are equal or nearly fo: For the Earth being as a : 
fingle Point, in comparifon of the ftarry Heaven, the 
Obliquities, and even the whole Body of the Earth, are 
here of no fort of Confideration. They hinder not the — 
Earth from being but a fingle Point, in the Line or in the - 
Planet that divides the Heaven into two Parts. They. 

inder not the Eye placed on that Point, from feing the 
upper half as large, or almoft as large, asthe inferior: : 
And in reality we fee the Stars diametrically oppofite, as - 
the Hyades, which are in the Forehead of Taurus on one 
Side, and thofe of the Scorpion on the other, appear : 
on the two oppofite Borders of the Horizon at the fame | 


Time. 


‘ 


_ ™ From égea, Mountains that bound eur Sight, comes onu, O° 
beund, to determine, | 
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_ The Horizon of every Place being de: 
The Immobility termined by two vertical Points, the one 
of the Horizon fuperior, called Zenith ‘ZE, the other 
a SPIP inferior, called Nadir N A, both diftant 
| 90 Degrees from the Borders of that 
Horizon; if you leave that Place, you change your ver- 
tical Points ; you of courfe change alfo your Horizon; 
and if you advance under a new Zenith, five, ten, or 
twenty Degrees diftant from the firft, the new Horizon 
likewife will difcover five, ten, or twenty new Degrees of 
the Heaven betore, and hide as many behind -us, becaufe 
- the Horizon is always, and on all Parts, 90 Degrees di- 
ftant from the Zenith. We therefore ought to have a 
_movzeble Horizon, that might be turned ad libitum, in 
order to reprefent the Horizon of every Point of the 
Earth: But it is one and the fame thing, to place the 
Horizon at 90 Degrees diftance from whatever Point you 
may be pleafed to.chufe in the Globe, or to turn the 
Globe itfelf, and.bring the propofed Point to 90 Degrees 
from the Horizon. For this Reafon they have made the 
Horizon firm and unmoveable in Spheres; becaufe it, as it 
were, multiplies itfelf, and by the Mobility of the Globe 
becomes the. Horizon of all the Points of the fame. But 
we cannot find the Horizon of any Place propofed, with- 
out knowing the Ufe of the Meridian. | 
The Meridian is a great Circle that 
The Appoint- : paffes through the Poles of the Sphere, 
ment and Ufe of through the vertical Points of a propofed 
the Meridian, Place, and through fome Point of the 
Equator. If we go from North to South 
en oneand the fame Line, conceived and delineated after 
this Manner, we change not our Meridian: But if we go 
from Eaft to Weft, we inceflantly change our Meridian, 
and we may reckon as many Meridians as there are Points 
in the Equator. However, as a fingle Horizon is fuffi- 
cient in the Sphere for all the Points in the World, a 
fingle Meridian likewife may become the Meridian of 
any Place; fince by turning the Globe you may bring 
“what Place you pleafe under the common Meridian, which 
wil fupply the Place of all others. 
Asihe Horizon cuts the World into two Hemifpheres, 
fo the Meridian cuts the Horizon into two equal Parts, 
the 
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|! the one Eaftern, where we fee the Starsafcend, the other 
- Weftern, where we fee them go down. The Duration of 
the Day, is that Time in which the Sun appears in our 
Hemifphere. The Meridian which divides that Hemi- 
fphere into two equal Parts, does of courfe alfo cut the 
Duration of the Day into two equal Portions: It is Mid- 
day when the Sun touches that Circle; and for this Rea- 
fon it is called Meridian, or the Divider of the Day. 
The chief Ufes to which the Sphere 
and Globe are applied, depend on the The feveral Ufes 
Knowledge of the Points marked on the . of the Globe. 
Meridian and the Horizon. . 
_ The Points marked on the Meridian are, Firft, The 360 
Degrees of the Circle, difpofed in four Nineties, which 
‘are reckoned from the Equator to the Poles: Secondly, The 
Climates or fucceffive Increafings of the Days from tlie 
Equator to the Poles. . 
The Points marked on the Horizon are of three Kinds: 
Firft, on the inner Border of the Horizon were brought 
down the 360 Degrees of the Ecliptic, together with the 
twelve Celeftial Signs, which were placed by thirties, 
placing the firft Degree of dries, and the firft of Libra, 
in the two Points where the Axis of the Meridian, if it 
had one, would certainly have been. Secondly, The next 
Circle in the Horizon contains the twelve Months and the _ 
365 Days of the Year, over-againft thofe Degrees of the 
Ecliptic under which the Sun is in every one of thefe 
Days. Thirdly, The laft Round of the Horizon contains 
the Name of the Winds, according to their feveral 
Quarters. : 
This Order of the Horizon is the fame 
in the Armillary Sphere, in the terreftrial The Preceffion 
Globe, and that which reprefents the ofthe Equinoxes. 
Heaven at large, with the Animals which 
the Stars are named after. But making ufe of a Celeftial 
Globe, you, perhaps, will be furprized not to find the 
Kalendar of the Horizon agreeing with the Marks or Fi- 
gures of the Animals which are delineated in the Ecliptic 
on the Globe itfelf. In the Horizon, the 10° of March 
correfponds with the firft Degree of Aries, and that firft 
Degree touches the Equinox of the Spring, or the Inter- 
fection of the Ecliptic on the firft degree of the Equator 
on 
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on the Eaft fide. You likewife-will find there, the 11 
of Fune marked over-againft the firft degree of Cancer, 
where is the Point of the Ecliptic the moft deviating from 
the Equator ;. and that is the Summer-Solftice. You then 
will fee there, the 12 of September placed over-againft the 
firft Degree of Liéra, and at the other Interfe“tion of the 
Ecliptic, on the 180% degree of the Equator, which is 
the autumnal Equinox. Laftly, You fee thereon the 11% 
of December placed over-againft the firft Degree of Capricorn, 
where the Ecliptic declines moft from the Equator toward 
the South Pole: And that is the Winter-Solftice. If from 
* the Edge of this Horizon you carry your Eye to the ter- 
reftrial Globe, you will there indeed find the compendious 
Mark or Character of Aries, near the Interfection of the : 
firft Degree of the Equator; but the Stars themfelves of 
Aries, and the Figure of the Animal which comprehends 
them within its Extent, are thirty Degrees farther towards 
the Eaft. All the compendious Marks of the other Signs 
are placed on the reft of the Ecliptic as they are marked 
on the Horizon. But the Signs themfelves,. or the Ani- 
mals with their Stars, begin 30 Degrees farther towards the 
Eaft. Whence can this enormous Difference between the 
Kalendar of the Horizon, and the Order marked on the 
Globe proceed? . 
_ This Difference is what they call the Preceffion of the 
Equinexes. The firft Aftronomers who conftructed the- 
Sphere, took care to place the firft Degrees of the Signs * 
juft named, at the Points of the Equinoxes and Solftices, - 
They had reckoned thus of a long Time, and they were 
perfuaded, that the Stars feen in thofe Points never left” 
them. However, they obferved by degrees, that the firft 
Star of Aries deviated by the Space of a Degree from the~ 
Point of the Equinox towards the Eaft, and that within : 
the {pace of feventy Years; and.now all the Signs are at 
laft advanced 30° Degrees towards the Eaft, and diftant : 
from.thofe Points to which they gave their Names. But 
thefe Points ftill keep the Names of the Signs, which” 
are no longer there: Though the Sun, on the roth of 
March, be under the firft Degree of Pifces, they fill fay: 
as formerly, that it enters Aries on that Day. It is the 
fame with the reft refpe€tively: Which, by the by; is a 
ew Matter of Shame and Confufion to Aftrologers. They’ 
give 
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give to Libra benign and favourable Influences, to the Scors. 
pion Malignity, and the other Signs Effects agreeable to the 
Nature of the Animals or Objects of which thefe Signs. 
Dear the Names. More efpecially they pretend, that the 
whole Activity of the Influence appears, the Moment- 
when fuch or fuch a Sign begins to afcend the Horizon:. 
But their Pretences are moft frivolous;. fince when they 
‘ay, a Man is born under the dangerous Afpect of Scorpio,., 
it was really the Sign Libra which came above the Hori- 
zon, the Moment of that Man’s Birth, and it is the Sign. 
Gemini which afcends, when they talk of Cancer; and fo of: 
the reft. 

As the whole Sphere, or the Globe, may fucceffively 
have all their Points brought under the Meridian, and the 
Meridian may lower or heighten the Axis of the World, 
by fliding within the Notches of the Horizon; it is an: 
eafy Matter for us to determine the Afpects of the Heaven, 
with regard to all the People of the Earth;. to meafure- 
the Diftances of Places, to know the Duration of Days. 
and Nights for fuch. or fuch Places, the Moment of the 
rifing and fetting of the Sun, the Hour of its being in fuch: 
ær fuch Place, when it is Mid-day in another; in fhort, to. 
anfwer, by the Help of a Sphere or Globe, all the Que-. 
tions relating to the Situation of Places, either with re-. 
ward to each other, or with regard to the Sun and the 
jwhole Heaven. 

If we have a mind to know the feveral | 
Horizons of Nations, and the Manner in _ The féveral 
which they fee the Sun, we muft begin  Afpe&ts of the. 
by looking into the Afpect of the Heaven, Heaven. 
with regard to thefe People who are under 
the Equator. And that we may judge of all by a fingle 
one, let us, for Inftance, take the City of Quito, fituated | 
on the Northern Limits of Pers, at a Diftance pretty near- 
ly equal from both, Poles of the Earth. We, 

* Bring Oxito under the Meridian: The Degree of the . 
‘Meridian which fhall correfpond to it, will be the Zenith 
of Quito. Raife that Zenith above the Horizon, till you 


* You may, in order to make the Meridian move without any 
Hindrance, tike off the two Screws that fix the Hcrary Circle on the 
Meridian. 

Thay 
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may reckon 90 Degrees from that Point of the Horizon; 
Then you will perceive the two Poles of the World brought 
into the Horizon. Qwito has then it’s Zenith in a Point 
of the Celeftial Equator, and at 90 Degrees diftance from 
each Pole of the World. In this Situation; the Equator, 
and all the Circles parallel thereto, muft needs cut the Ho- 
rizon. directly, and without inclining on one Side more 
than on another. The Horizon reciprocally cuts the Equa- 
“age tor, and'all the Circles parallel thereto, into 
The ReGangu- two equal Parts. This is what they call 
lar Horizon. the Reétangular Horizon, ora right Sphere, 
The Refults of this Situation are thefe: 

We have Day, fo long as the Sun remains above the 
Horizon: Now all the Circles which the Sun defcribes from 
one Tropic to the other on the Horizon of Quito, are cut 
into two equal Portions by that Horizon, fince they fall 
thereon directly. Days are then equal there to the Nights 
all the Year round, that is, the Day is twelve Hours, and 
the Nights as much. . 

As the Sun there defcends dire@tly under the Horizon, 
it goes much quicker from it, than if it funk obliquely 
under it. Therefore the Twilight muft be fhorter at Quito, 
‘than in thofe Places where the Sun croffes the Horizon 
obliquely. : 

The Sun is three Months-in its pafling through the 
Ecliptic, from the firft Degree of the Equator to the Tro- 
pic of Cancer, and three Months more in its Return to the 
Equator, or the firft Degree of Libra. When it iscome to 
_ the Point of the Ecliptic which cuts the Equator, it is car- 
ried by the Motion of the Heavens, on a Circle which 
reprefents the celeftial Equator, and which paffes vertically 
over all the Points of the terreftrial Equator. He then at 
that Day paffes through the Zenith of Quito, and will again 
pafs over it fix Months after. The Inhabitants of Quito. 
_and all fuch as live under the Fquinoënl Line, fhall- then 
twice in a Year fee the Sun perpendicularly pafling ove 
their Heads. 

Let us now leave the Equinoétial Line 

The oblique Ho- and make choice of fome other well knowr 
rizon, or the ob- Place in the torrid Zone: For Inftance 
Jique Spheres Mexico, the capital of New Spain. Lbring 
this under the Meridian, and find, that 1 

correfpond 
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icorrefponds to the zo Degree marked on that Circle, - 
lIt has then a Zenith 20 Degrees diftant from the fore- 
«going, and from the Celeftial Equator in which the Zenith 
vot Quito iss When we were at Quito, our Horizon 
itouched both Poles. All the Stars revolving round the 
IPoles with the Heaven, rofe and fet in that Horizon. 
‘The Horizon of Quito cut in half alt the Circles defcribed 
‘by each individual Star. The only Points of the Poles 
sremained invariable, and in the Horizon. But now that 
we are brought to Mexico, it is no longer thus. We have 
iremoved twenty Degrees from the Equator towards the 
Aric Pole. Our Horizon muft no longer terminate in the 
Arctic Pole, but be twenty Degrees lower down, and rife 
‘behind us twenty Degrees above the Antaréic Pole, which 
‘will then be hidden. We therefore determine the Horizon 
‘of Mexico, and of any other Place, by elevating the Pole 
‘above the Horizon, as many Degrees as the Place intend- 
‘ed is diftant from the Equator. For bringing the Hori- 
:zof under the Pole, or elevating the Pole above the Ho- 
'tizon, is one and the fame Thing; and we only elevate 
ithe Pole, becaufe the Horizon is fixed both in Globes 
sand Spheres. 

‘In this new Difpo&tion of the Sphere, which is called 
‘Oblique, I find every thing different. The Equator alone 
jis cut into two equal Parts by the Horizon. The Tropic 
(of Cancer, which is nearer the elevated Pole, is more 
above than it is under the Horizon; and the Tropic of 
Capricorn on the contrary, which is nearer-the deprefied 
| Pole, is now cut by the Horizon into two inequal Parts, 
the {maller of which is in the vifible Hemifphere, and the 
larger in the inferior. All the Circles parallel to the 
Equator, which the Sun defcribes from Day to Day, by 
the Motion of the Heaven that carries it with itfelf, will 
be proportionably cut with the fame Inequality. The 
Inequality will be lefs, in Proportion as the diurnal Pa- 
‘Yallels fhall be lefs remote from the Equator. The Portion 
of the Circle the Sun fhall defcribe above the Horizon of 
Mexico, will always be fmaller and fmaller, as it draws to- 
wards the Tropic of Capricoru. This diurnal Arch will 
conftantly increafe, in its Progrefs towards the Tropic 
of Cancer. Hence the Increafe of the Length of the 
Days, and the Diminution of the Nights, towards the 
En — | Summer 
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Summer-folftice: Hence the decreafe of Days and the: 
length of Nights, -as the Sun approaches to the Winter-. 
folitice: Hence in fhort, the Equality of the Day and the: 
Night, when the Sun defcribes the Arch of the Equator 3. 
fince the Horizon of Mexico, cutting that Circle into two: 
equal Parts, renders the diurnal Arch equal to that which 
the Suu runs through in the lower Hemifphere. . 
Next to this I remark, that the Sun being come in the 
Ecliptic to 20 Degrees of declination from the Equator, 
that Day defcribes, by the Motion of the Heavens, a 
Circle parallel to the Equator, and pafling through all the 
Points which are twenty Degrees diftant from the Equa- 
tor. It will then pafs through the Zenith of Mexico. 
Continuing its Progrefs in the Ecliptic, it will decline from 
Mexico only three Degrees and a half towards the North, 
before it arrives at the Solftice; fince the moft declining 
Point of the Ecliptic is but 23 Degrees and a half diftant 
from the Equator. Continuing its Courfe in-the Ecliptic, 
it will neceffarily repafs the Declination of 22°, then 
gradually will proceed to that of 21, and at laft, that of 
20 Degrees. It will therefore on that.Day defcribe anew, 
a Parallel, which will pafs again through the Zenith of 
Mexico. It will then, twice in a Year at Noon, pafs 
direétly over the Heads of the People of Mexico; and fo 
generally over that of all the Inhabitants of the torrid 
Zone. For, if I bring, for Inftance, the Town of La 
Plata * on the Horizon, and the Mines of ‘Poto/z, which 
are on the Borders of Perti in South-America, nearly equally 
diftant from the Equator, by raifing the antarctic Pole 
18 or 20 Degrees above the Horizon, I fhall find the 
very fame Effeét, and with a Difpofition entirely alike. 
Only the Days which were the fhorteft at Mexico, fhall 
be the longeft at La Plain, which lies on the other Side of 
the Equator. 4 
Let us now return to Mexico, and look what are the 
Days of the Year when the Sun is to pafs through the 
Zenith of that or any City. The Operation for one will 
ferve as a Rule for all the reft: We need only fee, what 
3 are 


* La Plata, in Spanifh, the Silver.. The Silver Cito, thus called 
on account of the Mines of that Metal in it’s Neighbourhood. They 
abandoned them, to give their whole Care to the Silver Mines of Pe- 
tof, eighteen Leagues from La Plata,. 
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sare the Points of the Ecliptic which pafs under the twen- 
itieth Degree of the Meridian, where I am inform’d that 
tthe Zenith of Mexico is. By turning round the 
IT fee two Points of the Ecliptic paffling under th 
tticth Degree of the Meridian. Firft, I fee the 2 
igree of Taurus, and continuing the Revolution, the third 
[Degree of Leo paffling under it. I look out in the-Ho- 
rizon, to know what Days of the Year correfpond with 
[both thefe Points. I find that the 18 of May anfwers. 
to the 26 Degree of Taurus, and the 26h of Fuly to 
tthe third Degree of Leo. I then thereby know, that the 
‘Sun paffes perpendicularly over Mexico on the 18th of 
iIMay, and the 26% of July; and as it recedes but Very 
dittle from the Zenith of Mexico, before it comes to the 
‘Solftice, which declines but three Degrees and a half from. 
it Northward; the Sun, for three Months together, paffes: 
at Noon almoft directly over that City, and the Heads of 
all the People near the Tropics. The Summer ought 
“confequently to be much more infufferable there, than in 
the middle of the torrid Zone, and under the Equinoétial 
(Line, from which the Sun deviates much fafter. But 
we have already obferved * from the agreeing Accounts 
of Travellers, that by a fpecial Providence of the Creator, 
the Erefian Winds bring towards the Tropics, when the 
Sun draws near them, fuch a vaft Quantity of Fogs and 
Mains, that the Summer, which ought to roaft them, in. 
reality becomes their Winter, or the coldeft Seafon they 
lhave. ; ‘ 

As the Pole is twenty Degrees above the Horizon of 
(Mexico, the Stars, which are lefs than twenty Degrees off, 
nvill never fet with regard to that City; fince the Circles 
they defcribe, never fall under the Horizon, and are 
mever interfected by it. Therefore the Ur/a minor will be: 
ffeen every Night at Mexico. But the Ur/a major, which 
is a great deal more than 20 Degrees diftant from the 
Pole, fhall rife and fet there. Whereas it is always feen 
in our Climate, becaufe as we are 49 Degrees diftant from 
the Equator here at Paris, our Pole is fo much elevated. 
Now the Limits of the Circle which the feven Stars of 
the Chariot or Charles’s-Wain defcribe round the Pole, 
recede only forty Degrees from the Pole: They then. 
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do not go down under the Horizon: Nor do they fet with 
regard to us. | ‘ES 
Let us now bring under the Meridian, fome Country that 
ftands in the Middle of the temperate Zone, as Hungary, 
_. Auflvia, France, Acadia, or the French Colony, which now. 
inhabits both Sides of the River St.Lawrence. We, for In- 
ftance, fhall find Quebec, which is the capital Town of New: 
France, 47 Degrees diftant from the Equator. The Pole 
elevated 47 Degrees above the Horizon, fhall give us the 
Afpeët of the Heaven, anfwerable to the Situation of the 
capital Town of Canada. In this Situation we fhall fee 
one half of the Equator above, and one half under the 
‘Horizon; but at the fame Time all the diurnal Parallels cut 
with a greater Inequality than at the Horizon of Mexico 
they were. The Tropic of Cancer, which rifes above the 
Horizon, together with the Pole adjacent, has almoft a 
two-third Part elevated above the Horizon. The Day 
muft then, in the Time of the Solftice, be there almof 
two Thirds of four and twenty Hours long. On the con- 
trary, the Horizon cuts the Line of the Tropic of Capri- 
corn in fuch a Manner there, that it has almoft a two-third 
Part funk under the lower Hemifphere. Days muft then 
be there, but cight Hours, or fomewhat more, towards the 
twenty-fecond of December. We foon fhall fee, how the 
little Horary Circle, with its moving Hand, fhews us the 
Duration of Days on every Horizon, without Trouble or 
Calcalation. 6-2 a | ; ; ; 
Let us make our laft Station within the Space which ex- 
tends from the Equator to the Pole, and let us-ftop at Tor- 
eo, a large Town which we find at the Bottom of the 
Gulph of Bothnia, terminating the Baltick-Sea, at the En- 
trance of Lapland, and almoft under the arétic polar Cir- 
cle. Torneo; when brought under the Meridian, there finds 
its Zenith at the Beginning of the 67‘ Degree of Diftance 
from the Equator... ‘Fhe Pole, elevated as many Degrees 
above the Horizon, carries with it the Tropic of Cancer, 
fo far as to keep it wholly above the Horizon, or grazing 
the Horizon with its under Edge. As the Pole is there 
elevated 67 Degrees, there can remain but 23 Degrees from. 
that to the Zenith, for compleating the Number go De- 
grees. There are from that Zenith to- the Equator the 
67 Degrees which ferved me for a Rule, and from the 
Equator 
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equator to the other Tropic 23 Degrees, or a little more, 
vhich are in all the go other Degrees that reach on the 
ppofite fide as far as the Horizon. The Horizon of Tor- 
eo does then touch on one fide the lower Border of the 
fropic of Cancer, and the higheft Point of the Tropic of 
apricorn on the other. Thus the whole Tropic of Cancer 

above, and the whole Tropic of Capricorn beneath the . 
torizon. In the Middle of the Summer, when the Sun 
=fcribes the Tropic of Cancer, the Day fhall there be four 
ad twenty Hours long. The Sun, by grazing upon the 
(orizon, perhaps will meet there with fome Eminence, 
ad poffibly hide itfelf behind it: But it will rife and be. 
en again an Inftant after. On the contrary, the Sun 
sing, on the twenty-fecond of December, come to the 
‘ropic of Capricorn, fhall defcribe a Circle, of which there 
rill be not the leaft Portion above the Horizon: It will 
aerefore not be feen there for four and twenty Hours to- 
ether: At moft it will rife above the Horizon with it’s 
oper edge only, and by afew wandering Rays proclaim 
ue Beginning of the Day; but it will immediately fink 
ack again into the inferior Hemifphere; unlefs the Re- 
actions occafioned by the Atmofphere, make it vifible 
wr a few Minutes above the Horizon, while it is really un- 
er it. Ino longer obferve to you, that in all Situations 
F the inclined Sphere, the Equator has always one Part 
oove the Horizon, equal to that which is under, whence 
pmes the Univerfality of twelve Hours Day and twelve 
ours Night all over the Earth, when the Sun is defcrib- 
ug the Equinoétial Line. The Reafon of the Divifion of 
ue Equator into two equal Halves for all Horizons, and 
: the Divifion of the parallel Circles into two unequal 
wrtions, is grounded on the Horizon and the Equator's 
cing two great Circles having the fame Centre, viz. that 
= the Earth; whereas the diurnal Parallels, which the 
an defcribes from the Equator to both Tropics, more and 
wore recede from that Centre towards the Poles; Whence 
lows, that the nearer thefe Paraliels draw toward the 
evated Pole, the more they themfelves rife above the 
-orizon, and there prolong the Day. On the contrary, 
ue more they fink under the Horizon towards the Pole 
-prefled, the more they lefien the Length of the Ds 

above | 
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above the fame Horizon, while they lengthen it in the ind! 
ferior Hemifphere. ARS ae fee: | 
Now it remains, that we fhould get under the Pole, 
and examine the Afpect of the Sun, with regard to fach 
as Have the Pole itfelf for their Zenith. If that Part of the 
World is habitable, they muft needs have the Horizon in 
the Equator; for the Pole and the Zenith being the fame 
thing, they both find the Equator and the Horizon at 90 
Degrees Diftance on every Side. They are 
"The Parallel united, or become parallel to each other: 
Sphere, orthe For which Reafon, this Difpofition of the 
Parallel Horizon. World is called the Parallel Sphere. You 
fee the Confequences of it. The Sun is 
fix Months together on this fide the Equator towards the 
Ar&ic Pole, and fix Months on the other. If the Equa- 
tor is the Horizon of the People which may dwell under 
the Pole, they ought to fee the Sun going fix Months to- 
gether round them, rifing by degrees, during the firft three 
Months, to the Height of twenty-three Degrees and a half, 
and during the other three Months, finking by Circles dif- 
pofed in the Form of fpiral Lines; till it defcribes on the 
26h or 27 of September, a Parallel Circle, then begin- 
ning to recede from the Equator; and thus it alfo quits 
their Horizon. | 
But are then thefe People for fix Months together buried 
in profound Darknefs? Not at all They enjoy a perpes 
tual Aurora, till the Sun is fallen 18 Degrees, and per- 
haps more, under the Equator or Horizon, which are here 
but the fame Thing. The Sun is two Months before he 
gets thither, and in two Months more he comes thither 
again, and begins anew Crepufcle, which promifes the Day 
for two Months before the rifing of the Sun. Reckon- 
ing the Crepufcles for a Part of the Day, they are en- 
lightened ten Months together, and during the two Months 
of their Night, the Moon going twice the fame Courfe 
which the Sun makes in a Year, they fee it above their 
Horizon two half Months of that Time: Thus they pafs 
no more than two Fortnights in all, in a deep Obfcurity. 
Nay, we may affirm: from a Multitude of, Accounts, that 
the Crepufcles being much greater towards the Poles than 
in our Climates, they enjoy them even before the Sun has 
seached the 188 Degree from their Horizon: So that they 
have 
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ave no Nights abfolutely dark, and even are, ftriGly 
seaking, of all Nations, thofe that have the greateft 
hare of the Benefit of the Light. We have at prefent no 
certainty, that there are any People immediately under the 
cole; fo that we dare not affirm it: But the thing is very 
offible; and we know from the Accounts of the Danes 
nd Norwegians, that the fituation of the Greenlanders, and 
F many Tartars, who areas fond of their Country as we 
F ours, is pretty near the fame as that juft defcribed. A 
icer Refearch would here be very needlefs. You fee 
rhat Method is to be followed, to be certain when the Tro- 
ics are, or are not cut by the Horizontal Circle: On this 
-nowledge depends the ftudy of the Length of the Days 
\ every Country. 

Now, in a few Words, let us recapitulate what relates 
> the Horizon. The Zenith is either in the Equator, or 
pmewhere between the Equator and the Pole, or, in fhort, 
ne Pole itfelf is the Zenith. Thofe who have their Zenith. 
a the Equator fee the Poles touching their Horizon, 
zhich, with regard to them, cuts the Equator, the Tro- 
ics, and all the diurnal Parallels into two equal Parts; 
thence proceeds the perpetual Equality of Days in the. 
:œht Sphere. 3 

Thofe who have their Zenith between the Equator and 
ae Pole, fee their Horizon as much below the Pole, as 
sey themfelves are diftant from the Equator. The Equa- 
or, and all the diurnal Parallels, are inclined to that Ho- 
izon. The Equator rifes one half above, and the other 
s hid under the Horizon. The Tropics and the Parallels 
re by it cut into unequal Portions: Even fome Parallels 
ear the elevated Pole get entirely free from the Horizon, 
nd the Parallels adjacent to the oppofite Pole lie entirely 
idden under it. Hence the Inequality of Days and 
Nights, and the perpetual Variety of thofe Inequalities in 
ae extenfive Length of the oblique Sphere. 

Thofe who have the Pole for their Zenith, have no o- 
aer Horizon than the Equator. Thus the Sun, which 
-wells fix Months on this Side the Equator, and fix on. 
he other, is up for fix Months together, and lies conceal- 
d for a like Space of Time in the Parallel Sphere. 

The Globe and the Sphere may ftill, without any Ap- 
lication or Study, foon inform us of the relative Diftances 

ai 
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of all the People, either from Eaft to Weft or from North 
to South. The Diftance from Eaft to Weft is called Longi- 
tude, becaufe the Ancients had travelled that Way more, 
and knew a greater Extent of Country from Eaft to Weft 
than from Northto South. The Diftance from the North 
to the South is called Latitude or Breadth, compared with 
the other Extent, which the Ancients thought was the 
greater ; becaufe in the Times when Sciences flourifhed in 
Greece, and ftill more in the Time of Prolemy, long after 
the Commerce of A#ndaloufin (a) had ceafed by the Way 
of the Red Sea, they were generally perfuaded, that the 
torrid ‘Zone was uninhabitable, and that it was fo alfo 
with the cold Zones. All your Poets are full of Paflages 
relating to this fae Opinion: You know them, and there- 
fore I fhall not quote them to you. - 
3 In Imitation of Prolemy, who has fixed 
Longitude, and the firft Meridian, or the Beginning of 
it’s Ufes. the Longitude of Places, at the Fortunate 

| Iflands, which are our Canaries, becaufe 
they were the moft Weftern Lands known in his Time. 
The Northern Nations place the firft Meridian in the Ifland 
of Teneriffe, one of the Canaries, in which the Pico of 
Teyde ftands. ‘The French place it in that which is called 
the Ifland of Ferro. But there is no Neceflity of being 
bound to that manner of calculating Longitude; wherefore 
they at prefent moft commonly reckon the Degrees of Lon- 
gitude from the famous Meridian Line that paffes through 
Paris; becaufe having been drawn with prodigious Cau- 
tion, it is the moft known Term or Point at which to be- 
gin the Account. 

You have a mind to know, how much Pekin, the Capi- 
tal of China, is diftant in Longitude from Paris. Bring 
Baris under the common Meridian, and then remove that 
Point towards the Weft, counting how many Degrees of 
the Equator pafs under the Meridian, till you fee Pek# 
brought under the fame. According to Mr. Del Ifle’s great 
Globe, you will find 113 Degrees of the Equator inter- 
cepted, between the Meridian of Paris and that of Pekin. 

3 Fa The Arch of the Equator intercepted be- 
The Definition  tyyeen the Meridian of Paris, and that of 

eee any other given Place, is therefore the 

* Longitude of that Place. 

(a) Lar fifo. In 
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In this Enumeration the Arétic Pole being always 
elevated, the Diftance, which extends 180 Degrees to the 
(Right, fhews, how much any given Place is more Eaft- 
‘ward than another. The Diftance, which extends 180 
(Degrees on the Left of Paris, fhews, how much any other 
| Place is more Weftward than Paris. It would then 
be convenient to call the 180 Degrees of the Equator, 
‘which are on the Right of the Meridian of Paris, Laftern 
ILongitude, and the other 180 Degrees, which are to the 
ILeft of the fame Meridian, Weftern Longitude. But as 
it is an univerfal Cuftom to count one fingle Progreffion 
of Longitude up to 360 Degrees; we fhall do the fame 
‘whenever we have an Occafion to mention Longitude, ac- 
cording to Mr. De Pffle’s Globe. The firft Advantage the 
‘Degrees of Longitude may be of, is thereby, no doubt, 
to know the Diftance from one City to another. But that 
fort of Meafure varies, and requires very great Caution. 
‘The Degrees of. Longitude under the Equator, are 25 
‘common Leagues; they aré much lefs under the Tropics, 
and continually diminifh toward the Pole; becaufe all the 
IMeridians which pafs through the 360 Degrees of the 
‘Equator, all run up and unite in the Point of the Pole, 
and leave between themfelves Intervals always diminifhing 
sas they draw nearer to the Pole. If we can apply the 
‘Knowledge of Longitudes to the reducing of thefe De- 
‘grees into Leagues, it can only be by means of Tables, 
where the fucceffive Diminution of thefe Degrees as you 
advance towards the Pole, has been affigned. Here, Sir, 
it will be fufficient to acquaint you, that the Degree of 
‘Longitude, which is 25 Leagues in Length under the 
Equator, is no more than 22 Leagues, or thereabouts, 
under the twentieth Degree of Diftance from the Equator 
towards the Pole; 21 Leagues at the 30° Degree of 
Diftance from the Equator; eighteen Leagues at the 40"; ° 
a5 atthe 50; 12 at the 6o%; 9 at the oth; & at the 
8o' ; and nothing at laft at the goth, that is, under the 
Pole. | | 
But the great Advantage we have from the Knowledge 
of thofe Degrees, confifts in reducing them into Time. 
Fifteen Degrees of the Equator pafling under the com- 
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mon Meridian, are equal to 60 Minutes, or an Hour, and 
each Degree, of courfe, is equal to four Minutes; there 
being four times fifteen Minutes in fixty. The 113 De- 
grees of Eaftern Longitude, which are between Paris and 
Pekin, may then be reduced to feven Hours and thirty-two 
Minutes; by which Diftance Pekin is more Eaftward than 
Paris. So, when the Sun rifes to us, it has already been 
up above feven Hours and a half at Pekiv ; and when it 
is Noon to us, it is above half an Hour after Seven in the 
Afternoon at Pekin; fince they had Noon there above 
feven Hours and a half before. On the contrary, Quebec 
being at 307 Degrees of Longitude from the firft Meridian, 
or if you will, having 73 Degrees of Weftern Longitude, 
with regard to the Meridian of Paris; the Sun will not 
rife at Quebec, till five Hours wanting eight Minutes after 
it has rifen at Paris; and when it is twelve o’Clock at 
Paris, it is hardly a Quarter after feven in the Morning at 


Quebec. — 
: The Latitude of a Place is its Diftance 
The Definition from the Equator towards either of the 
oe ee of the Poles; and it being reckoned on the 
: 1 Meridian, we may define it to be the 
Arch of the Meridian intercepted be- 
tween the Equator and any given Place. For Inftance, 
to find the Latitude of Paris or of London, you muf 
alternately bring thefe two Places under the Meridian, 
and from the eee to Paris you will reckon 49 De- 
grees, and to London 51 =. * 
The Advantage of this Knowledge is, firft, that we 
may reduce into common Leagues, of which there are 
25 to each Degree, the Diftances which are from the Equa- 
tor to the Pole. We enter not here upon the Queftion 
of the Extenfion or Flattening of the Earth towards the 
-Poles, which may occafion no great Difference, if the 
Earth be not entirely round. Secondly, The Knowledge 
_ of the Latitude puts us ina Way to mount the Globe hori- 
zontally for any particular Place, that is, to determine the 
Horizon of it, in order to anfwer the Queftions that may 
be.made concerning the actual time of Day, the rifing or 
fetting of the Sun in that Horizon on fuch a Day of the 
Year, and the Duration of the Days, Nights, and Crepufcles. 
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"hey enquire, for Inftance, what o’Clock it is at Torneo 
fin Lapland, when it is twelve o Clock at Paris this oth 
cof May 1737. After having faftened the little horary 
‘Circle with its Hand on the Meridian, I bring Torneo un- 
‘der the Meridian; and finding it to have 67 Degrees of 
|Latitude, I give the Pole an Elevation of a like Number 
‘OF Degrees. I look out in the Kalendar of the Horizon 
Ifor the 10'> of May, and find that it correfponds to the 
ing Degree of Leo. I clap on the 19th Degree of Leo 
iin the Ecliptic, a very fmall Patch of white Paper; or if 
IT don't care to daub any thing, I bring under the Meri- 
‘dian the fame Point of the Heaven, which I take great 
‘Care to remark, and under which the Sun is actually placed. 
If after having applied the horary Hand on the Point of 
Mid-day, that is, on the uppermoft of the two Figures 
‘marked XII. I caufe the Globe to turn back towards the 
‘Eaft ; and the Moment when the 19th Degree of Leo 
‘touches the Horizon, the Hand will point at half an 
Hour after two for the rifing of the Sun above that Ho. 
ixizon. The fame Point carried thence to the Meridian, 
and from the Meridian to the Weftern Border of the 
| Horizon, will mark out the Path or diurnal Arch of the 
Sun over the Horizon of Torneo. The Horary Style will 
|point at half an Hour after Nine, the Moment the gtk 
| Degree of Taurus finks under the Horizon. Thus I am 
prefently informed, that the Duration of the Day on the 
10" of May, is 19 Hours, and that of the Night five 
Hours at Torneo; if we may call that Night, when the 
Sun obliquely going down, finks but three Degrees under 
the Horizon, | 
Itis required, what the Afpe& of the Heaven and the 
Duration of the Day will be for the fame Place, on the 
8% of December. I look for the 8th of December in the 
Kalendar on the Horizon, where it correfponds to the 
16" Degree of Sagittary. That Degree being brought 
under the Meridian, and the Hand placed at Noon, if 
you then turn the Globe fo as to make the 161h Degree 
Of Sagittary juft appear above the Eaftern Part of the 
Horizon; you will find the Hand pointing to half an 
Hour after Eleven, the very Inflant the Sun or the frid 
26'" Degree fhall get above the Horzon: And when it 
dhall pafs under the other Edge thereof Weftward, you 
M 2 will 
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will find the Hand at half an Hour after Twelve. There: 
fore the Day is but an Hour, and the Night 23 Hours 
long on the 8th.of December at Torneo. . 
To the Advantage of knowing the Elevation of the 
Pole, and of finding the Horizon of a Place, by the Know-. 
ledge of its Latitude, let us add that of knowing the Ele- 
vation of the Equator, for the Horizon of the fame Place. 
When the Globe is horizontally mounted for Paris, 
you have 49 Degrees Diftance between the Pole and the 
Horizon, juft as you have them in Latitude between the 
Equator and the Zenith. Now from the Zenith to the 
Horizon there are but 90 Degrees on every Side. If from 
thefe 90 you take the 49 of Latitude, there remains 41, 
which Number exprefles the Height of the Equator above 
the Horizon of Paris. The Height of the Equator above 
the Horizon, is then the Difference between the Number 
of the Degrees of the Elevation of the Pole, and go De- 
grees. 
By this Means you know, that on the 21 of March, 
and the 239 of September, the Sun, which then defcribes 
the Equator, at Noon obtains the Elevation of 41 De- 
grees above the Horizon of Paris. Add thereto the 
twenty-three Degrees and a half of Declination, or of a 
greater Elevation towards the Arétic Pole, you will have 
64 Degrees and a half for the Elevation of the Sun at 
Noon, on the 224 of Fune, that is, the Day of the Sol- 
ftice. From the 41 Degrees, which is the mean Height, 
or that of the Equator, take the like Sum of 23 Degrees 
and a half, you will find 17 Degrees and a half for the 
_ Elevation of the Sun at Noon, on the Day of the Winter- 
Solftice at Paris. You may with like Eafe know the 
exact Height of the Sun at Noon, for any Day of the 
Year whatever. For if after having found 1n the Ecliptie 
the Place or Degree of the Sun for any given Day, you 
bring that Degree under the Meridian, you fee by how 
much the Sun declines from the Equator, either on this 
Side towards the oppofite Pole, or on the other Side towards 
the oppofite Pole. If it be on this Side in the Northern 
Signs, add the Declination to the Height of the Equator, 
you will have the Elevation of the Sun at Noon for the given 
Day. If the Sun is in the Southern Signs, deduct its Des 
glination from the Height of the Equator above the Horizon. 
Hence 
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Hence follows, that whoever knows the Latitude, knows 
ithe Elevation of the Pole, whofe Meafure is the fame: 
That whoever knows the Elevation of the Pole, knows 
llikewife that of the Equator, which is always the Com- 
| plement or the Difference between the Height of the Pole 
‘and 90 Degrees: Laftly, That. he who knows the Ele- 
\vation of the Equator, knows alfo the Elevation of the 
‘Sun at Noon for all the Days of the Year, by the Addi- 
‘tion or Subftraétion of its Declination. 

Globes are of Service in a hundred other Particulars, 
«of which we muft defer the Enumeration toa Treatife of 
.Aftronomical Inftruments, which I hope hereafter to give 
\you. It was proper at leaft, to give you this faithful 
. Account of the moft common Helps which we borrow 
‘from thence, in order to convince you of the Favours, 
‘for which we are beholden to the Learned of Greece, and 
‘to Natural Philofophy, which has founded thefe wonder- 
‘ful Machines on the Obfervations of the Rotundity 
‘ot the Earth, on the Obfervations of the Points which 
bound the Courfe of the Sun, on the regular Obfervations 
‘of the feveral Horizons, and the various Elevations of 
‘the Pole; in fhort, ona Series of incontefted Experiments. 
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VER fincethe Time of Pliny and Piolemy, Cofmo- 

graphy and the Study of Nature, far from making 
any new Progrefs, diminifhed by degrees, and remained 
totally neglected. In the firft Ages of the Church, the 
moft knowing Chriftians were too much taken up with 
the Care of inftruéting Nations, and of fupportinp the 
Gofpel againft the Heathens, to be able to give themfelves 
over to Studies either lefs neceflary, or lefs important. 
After having deftroyed Idolatry, they turned their Arms 
againft the Difturbers of the Church, who introduced per- 
nicious Novelties into the Faith. On the other hand, the 
Liberty which the Roman Armies affumed to themfelves of 
creating feveral Emperors at the fame Time, and the in- 
teftine Divifions of the Provinces, which took the Party of 

en 
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‘ene Emperor againft another, put all in a Combuftion® 
‘and fhook the whole Empire. The perpetual Attempts of 
‘the Barbarian Nations to fhake off the Yoke, reduced the 
Eaftern Empire within very narrow Bounds, and quite 
overthrew the Weftern. After its Fall, the State of Europe 
was long uncertain, and had much ado to preferve one 
| so Form. The frequent Changes of Matters, Laws, 

Languages and Cuftoms, kept Nations in a kind of Agi- 
tation fatal to Sciences and good Tafte, which were fuc- 
ceeded by Barbarity and Ignorance, 

Afterwards, the Introduction of great Fiefs and Sove- 
reignties fubordinate in infinitum, held by Fealty and 
Homage, or with an Obligation of a fhort Service, fnifh- 
ed the Ruinofall This Form of Governm ent, whereim 
they fancied they fhould find a greater Appearance of Li- 
berty and Security, made its Way every where, and mul- 
tiplied Feuds, together with the Affectation of Indepen- 
dence.. There was not a Country ee how infignif- 
cant foever, that did not lord it, and play the Monarch 
among his Vaffals, and lead them to War againft his 
Neighbours. This Liberty of drawing the Sword in ones 
own Caufe, and of doing ones felf Juftice between Lord 
and Lord, together with the unavoidable Wars of the 
Lords-paramount, turn’d every Mind to War. The wear- 
ing of the Sword being thus become the diftinétive Badge 
of Lordfhip, Lords were no longer feen withoutit. This 
Infrument of Wrath accompanied them to their beft 
Friends, They were feen armed even at the public 
Prayers; and when they united the Title of Bifhops to 
that of Lords, their Swords appeared on the Altar toge- 
ther with the Vitim of Peace. The Ufe of the Sword, 
by Right refiding in the Chief of the State alone, who 
held it from God, had tillthen been only precarious and 
temporary in the Hand of Subjects. That Right, or rae 
ther that Commiflion, was transferrable from one Man to 
another, at the Prince’s Will. The Ufe of it was never _ 
given over to the Difpofal of any private Man, but only 
entrufted and regulated according to the Wants of the State 
only. The firft Officers had no more the Poperty or In- 
heritance of it than our common Seldiers,. Since that 
Right, originally derived from the Throne, was given in 
psePetty asan hereditary Geod to a Multitude of Subjeéts, 
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and was extended to the Subdivifions of the remoteft 
Mefne Tenures; this Appearance of petty Sovereignty be- 
came the Obje@ of all Wifhes. Nothing was thought 
grand but the Sword: It was in lieu of Learning and 
Education : It even became the only Science: And for 
want, not only of Books, but. efpecially of Tranquillity, 
Emulation, Appaufe, and good Examples, Ignorance in 
all its Branches overfpread the World in the moft difmal 
manner. The liberal Arts and Literature, Eloquence, and 
the Study of Nature, which had, by the Care of Charle- 
magie and his Succefiors, related a little Courage, funk 
again into a Condition worfe than that to which they had 
been already reduced, By. the Barbarity of the Goths and 
other Northern Nations * 

*Tis true, Churchmen, aad fome learned Princes, from 
time to time made ufeful Efforts towards reviving the 
Love of Letters. For many Ages together, the holy Pre- 
cepts of the Church, a few Collections of the nobleit Say- 
ings of the Fathers, which were read to the People, and 
the reading of the Gofpel, maintained Faith in its Purity, 
and preferved the Principles of Integrity among Men: 
But a falfe Learning, in fome fort worfe than Ignorance, 
came acrofs.the beft Intentions, and. ruined the Benefit of 

the beft Eftablifhments. — 

About the middle Ages, a ae of Learning of a moft 
fingular Character overfpread all Europe. Though they 
toy in their Hands the Writings of the Latins and Greeks, 
which the Benedidine Monks had taken care to copy and 
multiply ; they neglected the Ufe of the Orators, Poets, 
and Hiftorians, to exercife themfelves merely in <riffotle’s 
Philofophy ; in which too they laid afide whatever related 
to the Heaven, the Knowledge of our Globe, Natural 
Hiftory, Eloquence, and that of Mankind. This Part 
(for what Reafon I know not). did not pleafe them at all ; 
But they gave themfelves paflionately over to his Logic 
and Metaphyfics. Thefe cavilling Sciences very likely 
bad an intimate Proportion with their natural Craft and 
Subtlety. Befides, they needed not, in order to attain 
them, to make any Re-fearches, great Eanes + or Trials, 


* See Mr. Fleury, See the Abbot Goujet’s Differtation on the State 
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ito keep any Correfpondences; to have any Books or In- 
iftruments; to ufe Calculations, or give themfelves any 
‘Trouble. They were extremely pleafed with the Thoughts 
cof finding out every thing in their own Brains, and of ac- 
quiring without any Preparatives, and at no Coft, a vaft 
‘Reputation for Subtlety and profound Learning by ban- 
edying Queftions, of which the common run of Mankind. 
could underftand nothing. | 
Thefe Philofophers of the middle Age did, indeed,, 
peak upon every Subje@: They even thought themfelves 
sgreat Men in Phyfics, becaufe they gave Names to, and 
Definitions of, every thing, by methodically proceeding, 
‘therein with the Genus and the Difference. They efpe- 
Cially pretended to teach Men how to argue, and this was 
their chief Skill, Had it not been for their Rules, all: 
‘Mankind was ready to fall again into its primitive In- 
fancy. But their Categories, their Diale@ic, and the 
Hübtle Anatomy they made of our Ideas, Judgments, and 
‘Reafonings, and of the feveral Pieces whereof our Dif- 
<ourfes confift, were not much more fit to teach us the- 
Art of Thinking, than the Anatomy of the Hand, or 
the Study of the Mufcles of the Leg would be, to teach. 
us how to make the Rigadoon-ftep, or how to handle a 
‘Fork with a good Grace. Poor Doctors! who attributed 
‘to their Art that which is in Man a Gift from God, and 
‘who, by Force as it were of Machines, caufed fome Men 
to do with a dull and heavy Aukwardnefs, what Exercife 
and Reflexions every where produce with fo much Ele- 
gance, Exactnefs and Facility, 
_ The fame Idlenefs which made them prefer thefe empty 
‘Speculations to long and toilfome Experiments, likewile 
‘made them overlook the Study of Elocution. They even : 
neglected the Decorum of Speech. But Barbarity, which is 
ever attended with Difguft, is ftill the leaft Evil they 
overf{pread the Schools with. They accuftomed Men to 
difpute, and of courfe to the Defire of being always vic- 
‘torious inthe Argument: An Exercife which was apt to 
become dangerous, if not moderated with a great Polite- 
nef, which, under the Pretence of rendering the Learned 
‘methodical, made them apt to flart Dificulties on every 
‘Subject, eager to reply, and become in a manner People 
of another World; who, inftead of found and’ ferviceable 
3 M3 - Truths, 
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Truths, gave them no Relifh for any thing but Subterfuges? 
Subtleties, and puzzling or rather inacceffible Queftions> 
which far from making them humble, modeft, pliant, 
ready to liften to and aflift others, on the contrary made 
them fond of their own Conceits, always ready to combat 
the Talents of others, and made them little better than: 
idle Talkers, Men univerfally inept when out of a Difpute ; 
and by an almoft neceflary Confequence, fierce, pofitive, 
and untractable. ‘ 
Thefe new Mafters, by the Oddnefs of their Queftions, 
and by the Sournefs of their bafe contentious Method, 
difhonoured the Schools which they had invaded. They 
every where introduced a dark grim kind of Learning, 
that related to none of thofe Things which bufy Mankind; 
that was of Service to no Condition of Life, and which 
having no manner of Relation to Piety, to Bufinefs, to: 
the Sentiments of the Heart, or to Politenefs, authorized 
the genteel Part of the World, not only to forfake them 
without Regret, but even to blufh at being thought to 
have the leaft Tin@ure of Learning. ; 
The Knowledge you have of Hiftory, my dear Cheva- 
Hier, makes you eafily guefs, that the rough, fupercilious 
Philofophers I juft mentioned, are the Arabians, who 
overfpread the Coafts of Languedoc, Italy, Sicily, Spain, 
and Afric. The School which they eftablifhed at Cordova, 
in the Kingdom of Naples, and other Places, took an Air 
of being famous, while ours were in a languifhing Srate. 
What contributed moft to the Barbarity of the Method of 
the Saracens, was, that they had it fora Rule to neglect 
the good Authors of Rome and Athens, which they every 
where found in our Libraries, thinking, that the reading 
of thefe Books, wherein the Names of the Gods were 
often found, was inconfiftent with the Law of Mahomet, 
which they profeffed: And either from a Motive of Re- 
ligion, or by their own Tafte, they confined themfelves to 
the moft bombaftic, moft fpeculative and lefs ufeful Works 
of Ariffotle’s, The Latin Tranflations, and numerous 
Comments which they publifhed of them, fpread their 
Notions and Methods among us: And having fince been 
obliged to abandon all their Pofts one after another, ta 
hve Europe, and fhelter themfelves in Mauritania, they 
did 
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«did not carry away all their Subtleties and imaginary Te- 
inets with them. They went to make ufe of them.in the 
‘Schools of Fez and Morocco: But they left among usthe 
IDregs of a falfe Learning, a Philofophy wholly intel: 
Leétual, which feemed to have forgot, that we had Eyes 
ito fee, and Hands to operate. A Method the more con- 
ttrary to the Advancement of Phyfics and Difcoveries, be« 
téaufe inftead of regulating its Notions and Experience, 
and on the perpetual Infpeétion of Nature, it judged of 
‘every thing from the Notions of old Arifotle, or of fome 
rother Mafter as little to be depended upon, though of a 
imore modern Date. So long as our old Scholaftics quar- 
relled, without ever looking in Experience for a Solution 
‘of their Difputes, Philofophy made no real Progrefs, ex- 
(cept under the Trials of fome Workmen. The Necefity 
‘of fining Metals for the coining of Money, the cafting of 
|Bells and Ordnance, for Goldfmiths Ware and the Pro- 
ducts of the Forges, and for the making of feveral Kitchin« 
Utenfls, at all Times put a certain Number of Men under 
ithe Neceflity of acquainting themfelves, if not with the 
(Nature, at leaft with the Ufe of the feveral Earths, and 
of all mineral Matters. It may be affirmed, that ufeful 
|Learning was almoft wholly centred among Artificers in 
|Metal, who for want of a Guide, and of.good Principles, 
very often ran headlong into the groffeft Miftakes. For 
|Inftance, the Sight of the apparent Changes which hap- 
|pened inthefe Matters, either difunited or compounded, had 
‘long introduced this falfe Notion, that Natures, even the 
imoft pure and uncompounded, are tranfmutable, and that 
a Piece of Iron may, by Means of a certain Preparation, 
become an Ingot of Gold. Many Artifts, building on 
(this falfe Principle, in all Ages, made feveral Efforts, the 
‘vaft Expence and Inutility of which loaded them with 
‘Shame, and both exhaufted their Health and Money. 
‘However, many of them, as they were working in thefe 
foffil and mineral Matters, which obflinately refufed the 
'Tranfmutation fo much longed for, by the by, took No- 
‘tice of the new Effects produced, and hit upon fome 
‘conftant Compofitions, which might be made ufeful to: 
‘Dying, to Metal-working, and the Improvement, of a: 
great many Arts. ‘Whey indeéd hunted after a Phantom, 
but yet they. operated at the fame Time.” They traced 
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Nature Step by Step; and this was fuflicient to make: 
them find out real Truthsand Conveniencies, which fome-. 
times made them Amends. for the imaginary Tranfmutas: 

tion they flattered themfelves with. | 
The moft fuccefsful among them was Roger Bacon, an 
Englifh Cardelier *, He firft knew the Force of Sulphur’ 
and Fire in Conjunction with Saltpetre orTartar, which gave: 
Birth to Gunpowder, and occafioned the Perfection 
of Fire-Arms. He feems to have been one of the firft,. 
who had any juft Knowledge of the Effeéts of Light con- 
veyed through a lenticular Glafs, or reflected from à 
fmooth Surface either plain or concave. His Philofophy: 
wholly confifted in obferving Nature, and making ufe of 
it, by the Affiftance of Mathematics. He was in the 
right way, and invited every body to follow him therein. 
But his Superiors, Mafters and Fellow-Monks, ftyled thofe: 
dangerous Novelties, which they had not learned-them-. 
felves. He perhaps gave them. Offence by fuperftitious. 
PraGtices, as he was extremely bigotted to celeftial Influ- 
ences, and all the Nonfenfe of Judicial Aftrology. The 
Studies to be followed, moreover, and the Opinions to be 
maintained, either in Monaftic and Ecclefiaftic Societies, 
or in Univerfities, were prefcribed as well:as the Ceremonial 
or the Hour of getting up and going to Bed. Nothing 
but ill Ufage was to be expected by any that fhould pre- 
fume to abandon 4riffotle; and the general fixed Rule 
left no room, either for Re-fearches, or any Difcoveries. 
The Philofophy of the radians, and their tirefome Jar- 
gon, remained in Poffeffion of the Schools. Univerfities 
have, till the very :laft Century, hefitated upon having 
Recourfe to Knowledge grounded on Experience, and 
juftified by Practice. In Convents very often, where 
Philofophical Studies were purfued, the Reader proved 
much lef fkilled in found Philofephy, than the Brother 
who prepared the Remedies, or took care of the Kitchen- 
Garden. Even now in feveral provincial Schools, if they 
employ three or four Hours in curforily fhewing a few 
Experiments on Vacuum and the Elsfticity of the Air, 
they in return employ feven or eight entire Months, in 
jeifurely treating of Matter and Form, never forgetting 
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© Privation, nor fubftantial Form, nor the Appetency of Mat. 
ter for all Forms, nor chiefly the modal Interceflion, as a. 
diftin® Entity between Matter and fubftantial Form. 

Though the radians did thus very much injure Man< 
kind, by rendering Knowledge hateful.on account of the. 
Barbaroufnefs of. the Language, and efpecially by fmothe- 
ring, for feveral Centuries together, the nobleft Talents and 
the beft Genius, by an Habit of always exercifing them up- 
on idle Notions, which could be of no Ufe in the World; ; 
yet muft we not refufe to give a few of thefe Saracen Doc. 
tors their Due. Some of them raifed themfelves above the 
common Level, by purfuing ufeful Studies. Some applied. 
themfelves to Phyfic, and that Study has, after their Re- 

treat, perpetuated itfelf in more than one of their Pofts;. 
for Inftance, at Salerno in the Kingdom of Naples, and with. 
far greater-Succefs at Montpelier; which was raifed upon the. 
Ruins of Maguelona, one of their beft Eftablifhments. We. 
are beholden to the Arabians, for the Figures of our mo- 
dern Arithmetic and the Ufe of Algebra, if they be not even 
the Inventors of the latter. Some of them, carefs’d and, 
made much of by the Egyptian and Babylonian Caliphs, -cul- 
tivated Aftronomy, meafured the Circuit of the Earth, 
tranflated into their own Language, and communicated to. 
Europe; Ptolemy's Books *, together with the Ufe of the 
Aftrolabe or flat Sphere, and of feveral other very ingeni- 
ous Machines, all the Pieces whereof ftill go by Arabian. 
Names, though they-only fhewed the Ufe of them, and 
the Invention was due to the Greeks. 

The Emperor Frederic II, in the XIII Century, caufed 
Prolemy’s great Conftruétion to be tranflated from the Ara- 
bian into Latin: Which enabled a Profeffor ++ of the Uni- 
verfity of Paris, to write a Work which was much ad- 
mired and made ufe of every where upon the Sphere. 
Alphonfo, King of Caftile +, employed feveral learned 
Men in reforming Aftronomy, and became himfelf a very 
good Aftronomer. In the next Century, Charles, fur- 
named the Wife, though wholly taken up with a much 
more neceflary Science, I mean the Government of his 
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Kingdom, perfuaded Pifan of Boulogne to come to Paris, 
rewarded generoufly the Works of Nicolas Orefme, and 
founded feveral Profefforfhips for Mathematics *. But thefe 
folid Studies fupplying no Matter for Difpute, which was: 
then the reigning Tafte, they were always very languidly 
purfued ; and, what was ftill worfe, the Saracens, who had 
introduced them to us, had mixed them with all the Poifon: 
of Aftrology; fo that their Acquaintance was hurtful to us: 
in all refpects. | 
While the fineft Genius’s exercifed themfelves pitifully _ 
on Generalities, that were of no fort of Service to the: 
Pulpit, the Bar, the Government of States, nor even to’ 
the Wants of Families; a kind of Hazard, or rather a {pecial 
Providence, caufed a Phenomenon to be obferved, the 
Difcovery of which has procured us the Knowledge’ of © 
a new World, the new Way to the Indies, and fuch a Pro-! 
grefs of Sciences, as was yet never attained by them. 
The Load-ftone, in all Ages, was known 
The Sea Com- to have had the Property of attraéting Iron. 
pas. Thales, amazed at fo conftant an Effect. 
thought that Stone hada Soul. Plato, Ari~ 
flotle, and Pliny, have mentioned the fame Attraction: But: 
“neither they, or any other Philofophers, till the XI, or 
even to the Beginning of the XII® Century, knew, that 
- the Load-ftone fufpended, or fwimming by means of a: 
Piece of Cork on Water, always turns one of its Sides, 
and conftantly the fame, towards the North. Even the 
Man who made this Obfervation ftopped there, and under-? 
ftood neither the Importance or the Ufe of his admirable 
Difcovery. 
“'Thefe two Properties of attraéting Iron, and of being 
conftantly directed Northward, being once known; fome’ 
Virtuofo’s repeated the Experiments; and making a Piece: 
of Tron and a Load-ftone to fwim in a Veffel full of 
Water (having firft put them on Pieces of Cork, that: 
they might move one towards another without any Ob-: 
ftacle) they obferved, that when the Piece of Iron had* 
been rubbed againft the Load-ftone, that Iron had alfa: 
the Property of turning towards the North, and of at- 
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tracting Needles and Iron-filings, as well as the Load-ftone 
itfelf. From one Experiment to another, they came to 
yay a Needle touched with the Load-ftone on two fmall. © 
bits of Straw floating on the Water, and to obferve,. 
the Needle invariably turned it’s Point towards the 
North. They were in the way of making the great: 
Difcovery: But this was not yet what we call the Sea: 
Com pafs. | 
The firft Ufe which Virtuofo’s made of this Difco: 
very, was, to impofe upon fimple People, by an Ap- 
pearance of Magic. For Inftance; a little hollow Swan. 
of Enamel, fwimming by that Means on the Water of 
a Veffel in which it was put, and having in his Bill a. 
little Iron Serpent or Lizard, never failed to run after: 
a Piece of Bread offered him on the Point of a Knife: 
It faithfully followed the Motions of the Knife back- 
ward and forward, and gave the utmoft Surprize to the 
Spectators, who were ignorant, that the Knife had, by 
the Touch of the Load-ftone, acquired the Property of 
attracting Iron. The pretended Magician fully convinced 
. them of his Power, by ordering a Needle laid on the | 
Surface of the Water, to turn its Point from the Eaft 
to the South, and bring it towards fuch or fuch a Point, 
as. towards the Polar Star; which was immediately 
obeyed. : | 
+ A Genius of a more ferious Turn, at laft applied this Ex. 
periment to the Wants of Navigation, and a Poet * of 
the XII Century informs us, that our French Pilots 
made ufe of a Needle touched with the Load-ftone, which. 
“they called + La Marinette; becaufe that Stone being fe- 
veral Times rubbed the fame Way, and on the fame Side, 
upon an Iron Needle, communicated thereto the. Virtue 
of turning towards the unmoveable Star, which we call 
the Polar Star, and which was a Rule for Seamen in 
cloudy Weather. 


Teelle étoile ne fe muet, 
Un art font qui mentir ne puet, 
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Une pierre laide, noirette, 
Où li fer volentiers fe joint, &c. 


Soon after, inftead of laying the Needles (as they did 
then) upon Straw, or a Piece of Cork, on the Surface of 
the Water, which the Motion of the Veffel always toffed 
immoderately 3 an underftanding Workman bethought him- 
felf, of fufpending ona Pivot, or on a moveable Point, 
the juft Middle of a Hand touched with the Load ftone, 
that ballancing and playing at Liberty, it might yield to the 
Attraction, which always directs it towards the Pole. At 
length, another Workman thought of charging that Needle 
with a {mall and very light Circle of Pafte-board, whereon 
he had delineated the four Cardinal Points, together with: 
Lines reprefenting the chief Winds: The whole being dis. 
vided into the 360-Degrees of the Horizon. This little 
Machine lightly fufpended in a Box, which was itfelf fu- 
{pended much like the Seaman’s Lamp, perfectly anfwerd 
the Hopes of the Inventor; becaufe, by directing the 
Fleur-de-lis towards the North, it keptall the other Points 
of the Rofe correfpondent to the Points-of the World by 
them reprefented. And though the Veflel might have 
changed its Situation ever fo much, yet the Needle, 
conftant in its Return towards the North, always fhewed 
by the Points of the delineated Figure, the Part of the. 
World towards which they failed, and the Winds they. 
were to avoid. 

But it is with this Invention, as with that of Mills, of- 
Clocks, and the Art of Printing. The Name of the Ins. 
ventor is not known, becaufe many had Share in the Dif 
covery. Thefe Things were found out only in Parts, and 
gradually brought to a greater Degree of Perfection, 

From. this. it is:plain, what we are to think of the 
Difpute fill fubfifting between feveral Nations which 
claim the Invention of the Sea Compafs. The Italians 
are pofitive, that in the Year 1302, Flavio Gioia con- 
ftructed the very frft Sea Compafs that was ever feen, 
at Melphi in the Kingdom of Naples. The French are 
wery far from fubmitting to this Judgment. They fay, 
that the Ufe of the Needle rubbed with thé Load-ftone; 
for the regulating of Navigation, is from-Hiftory proved 
cs to 
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to have been among them even in the XII Century. They 
“add, that if a Fleur-de lis. is for a Mark of the North, 
either in the moveable Pafte-board, which Seamen put in 
the Style, or in the Card of the Winds, which is faftened 
under the Pivot of the Style, at the Bottom of fixed Sea- 
Compaffes; it is becaufe all Nations have copied it from 
the firft Sea~Compaffes,. which came from the Hands of a 
French Artificer. | 
The Engli/h attribute to themfelves, if not the Difcovery, 
‘at leaft the Honour of having brought it to Perfe@ion, 
by the Method of fufpending the Box where the Needle 
touched with the Load-ftone is. They alledge in their own 
Behalf, that it is from them all Nations received the Names 
given the Sea-Compafs, on receiving from them.that Ma- 
‘chine, reduced to a commodious Form: That it is called 
(Compas de Mer) from the two Englifh. Words Mariner’s. 
_Compafs ; and that from their Word Boxel, which means a 
little Box, the Italians made their Word Boffola y juft as they 
change the Name of Alexander into that of Aleffandro, 
Others are no lefs zealous to perfuade us to give the Chi: 
‘nefe the Honour of it. But as the Needle touched with 
‘the Load-ftone, is as yet no otherwife ufed in China, than 
as it 1s made to {wim on a Piece of Cork, as they former- 
ly did in Esrope; it may be thought, that Marco Paolo, or 
| fome other of the Venetians * who went to the Indies and 
(China through the Red Sea, did, in the XIII% Century, 
‘convey to the very Bottom of Afra this important Experi- 
‘ment; the Ufe of which was afterwards perfected among 
{us by feveral Pilots. 
The Needle rubbed with the, Load-ftone, 
befides its conftant Direétion towardsthe The Declination 
North, has yet two other Motions: The and Inclination 
one of Declination, by which it deviates of the Needles _ 
a few Degrees from the true Meridian, or | | 
from the Shadow of the Sun at Noon: The other of Incli- 
nation, by which it lowers towards the Earth its Northern 
Point; as if that Point was heavier when rubbed with the 
Load. ftone, which obliges us to charge the Southern End 
of the Needle with more Weight, in order to keep it Ho- 
‘zontal, and-in a perfect Equilibrium, 


# See Orbis novus, 
| From 


258 DIALOGUE V. 

From the Knowledge of the Quantity of that Declix 
nation, which is much the fame from Year to Year, and 
fometimes for many Years together, they take all previous | 
Cautions, to have it adjufted as if it did not decline at all. 
As to the Inclination, though the Knowledge of it has. 
been’ hitherto unfruitful; we ftill hope, that the Regularity 
of it will one Day or other be applied to fome profitable 
“fe. 

Great Naturalifts are much divided, on, 
“The beft Conjec- the Caufes of thefe feveral Direétions of 
tures that at pre- the Load-ftone. But there isa Truth infi- 
fent may be had -; : ‘ 
on the Caufe of nitelÿ more obvious to me than all their 
the Directions of Syftems, viz. That God has freed us of a 
the Needle. very great Care, and faved us many dan- 
te gerous Inadvertencies, by granting us the 
Ufe of Things, without letting us into the Structure and 
Reafons of the fame. 

We are ignorant of the Caufe of the Direction of the 
Load-ftone, as we are of the Bottom of whole Nature > 
But we know the Ufes to which they may be applied, and: 
that Science is of more Advantage to us, than the Know- 
ledge of the Caufe itfelfi The Knowledge of Caufes: 
would make una@tive Philofophers, who could never be 
brought from their fublime Speculations to the Governe. 
ment of Things here below. The bare Knowledge of 
the Directions of the Load-ftone, carries us from one End 
of the Earth tothe other. A Sea~Compafs worth half a 
Crown, may bring into our Ports the Productions of the: 
four Quarters of the World. And it is really from this: 
Invention, brought to its Perfeétion in the XIV Century, 
that we may date the Renewal of Geography, Trade, Nas. 
tural Hiftory, and true Phyfics, 

2 The Pilots of Marfeilles and Pifa, the 


We aactent  Genoefe, and the Venetians, by the Afh- 
€ommerce of ftance of this admirable Inftrument, in 
Europe, the XIV and XV" Centuries, carried 


. on a very profitable Trade at Tripoli in 
Barbary, at Yapha, at Damas, by the Way of Tripoli, in 
Syria; at Aleppo by the Way of Alexandretta, at Famagoufle 
in Cyprus, at Smyrna, and in all the Sea Ports in the 
Levant ; whence they returned, and fpread all over Europe. 

=. Cotton, 
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Cotton, Opium, Rice, Galknuts, Drugs, and the other 
Gommodities of 4/4. : 
The Ufe of the Sea-Compafs rendered 
all the Enterprifes of the Merchants of je Commerce: 
Berghen in Norway, of Stockholm, Riga, ofthe Hans — 
Dantzic, Roffoc, Lubec, Bremen, Ham- Towns. 
burch, and of all the great Hans or 
“A ffociation, which was formed for the Commerce of the 
Baltic Sea, and of all the North. But the fineft Trade of 
-hofe Times, was that which the Vewetians had at Alex: 
andria and Cairo, of the Commodities 
wvhich the Arabians and Egyptians«fetched 
from the Indies, and fon ee the Eaft Se Sa Lu 
through the Red-Sea. The Profits they Cairo. 
made on their Cotton, Silk, Gold, Pearls, 
and Jewels, were immenfe: But Spices and Grocery Wares 
were the fineft Branch of their Commerce. They were 
the only Diftributers of them; and at that Time, no 
Dainty was thought, at the niceft Tables, fuperior to that 
Production of Indus and the Moluccn Iflands. Sugar was 
little or fcarcely known at all in Ewrope: But Spices began 
to be there the chief Ornament of great Feafts. They 
thought nothing was fitter to be prefented to Judges aftet 
the Decifion of a Law-Suit. At Nuptial Feafts the Bride 
diftributed Spices to all the Affembly; and Univerfities, 
in their Rejoicings, had in this conformed to the Ufe of 
the Beau Monde. That Commodity always went off very 
‘well, and every one knows how far the Art of Cookery 
thas carried the Ufe of them. 
The Profperity of the Venetians awakened the Emu- 
tion of the Inhabitants of the Coafts of the Ocean. 
‘Moft of them made Attempts, either themfelves to reach 
the Indies, or to difcover fome new Coafts, where they 
‘might trade with Profit. The Facility of avoiding the 
‘Shelves and Shallows by taking Sea-room, and of finding: 
their Way in again by the Direction and Advices of the ~ 
'$ea-Compafs, filled thefe two Ages with extraordinary Ad- 
ventures, and with Difcoveries more lucky than were 
expected. 
The Normans, a laborious and per- The Difcoveries 

fevering Nation, and capable of every of the Mormanss 


‘Thing, were the firft who difcovered : 
E- Guinea, 
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Guinea, and the Canary Iflands, the Remembrance a 
which had been a long time loft. We fill find in Gaine 
the little Dieppe, where the Inhabitants of Dieppe hae 
lodged themfelves, from the Year 1364, and feveral othe: 
Names teftify the ancient Settlements of the Frezch on th: 
Weftern Coafts of Africa. They abandoned them in th: 
Year 1410: But the Natives preferve the Memory © 
them, and ftill regret the Sweetnefs of their Commerce 
Thefe Settlements would ftill have fubtifted, or have beer 
~ renewed and embellifhed, had the Government affiftec 
them, and preferred, as now they do, true Politics, whick 
are the important Affairs of the Commerce and Repofe o. 
the Nation, to thofe brilant and fhewy Intrigues. whicl 
make the People miferable, in order to give them a Proo: 
of the Minifter’s Capacity. | 
The Ivory, which the Inhabitants of Dieppe brought 
from the Tooth-Coaft, gave Birth to the Eftablifhment 
of the Mänufadtures of Ivory Ware, which has enrichec 
the City of Dieppe, fo long as that Matter continued ix 
the Efteem of the Public. | 
The Portuguefe being obliged by the 
The Difcoveries  Smallnefs of their Territory, to look out 
of the Portuguefe. for Means to extend it, and feconded by 
the advantageous Situation of Li/bon and 
Porto, were thofe who had moft at Heart the finding out 
of a Paflage to the Indies, other than by the Red Seg, 
During the whole XV‘ Century, the Kings of Portugal 
were moft earneftly taken up with that Projet. They 
fent People to vifit all the Weftern Coaft of Africa. Theis 
Pilots found out Madeira in the Year 1420, or thereabouts. 
The Colony they fent thither, fet on Fire the Foreft 
which covered the whole Ifland, and made it a good 
Eftablifhment, where Plenty actually reigns, together with 
all the Politenefs of Li/bon.. In the Year 1449, they 
peopled the Ifland Tercera, and the other Azores, which 
fome Flemings had firft obferved, and which were un- 
inhabited. Thefe firft Succefles encouraged the Portuguefes 
They foon after made themfelves Mafters of the Verd 
Iflands, lefs fruitful indeed than the foregoing, but ufeful 
for the Sale.and Goats which they found there. They 
difcevered the Cape Verd *, which is next to.them, be- 
* Some place this Difcovery three Years fooner. à 
| tween 
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wveen the Rivers Senegal and Gambia. They fettled them- 
‘Ives on the Golden Coaft, fortified themfelves in feveral 
laces of Congo, from the River Zaire, which wafhes that 
tingdom, to the River Goazxza, which croffes the King- 
om of Angola, They have ever fince been, and {till are 
1 Poffeffion of the whole Commerce of the two laft Coun- 
lies. Though Barterings were very advantageous on all 
nefe Coafts, the great Aim of Pilots, and the Wifhes of 
ne Court were, to find out a Paflage to get into the Eaft, 
ut they were barred by a Coaft which had no End. - | 
“hey:carried their Re-fearches to 33 Degrees of Southern 
Latitude, to which you need only add the 40 Degrees of 
Northernlatitude, which isthe Situation of Lion whence 
hey fet out, and you will have the Length of their Courfe, 
vhich thus proves to be above eighteen hundred Leagues 
efore the Difcovery of that Paflage. 

They had loft all their Hopes, when being arrived to 
ne 34% Degree of Southern Latitude, they at laft found, 
nat by keeping along the tedious Coaft of the Cafres, 
ney advanced towards the Eaft, and even could go up 
gain towards the North, by coafting round Africa. In 
ae Year 1487, they brought to the Court of Portugal, the 
grecable News of the Facility of trading round that great 
Continent, and of doubling the Cape, which terminates it 
awards the South. They began to have better Hopes 
jan ever, of making the Difcovery of the Jndies: And 
ae Cape, which opened them a Paflage thereto, was on 
hat Account called the Cape of good Hope. 

Even before this Difcovery, fo much wished fer by King 
tobn TL, one Chriflopher Columbus *, a Genoefe, a great Na- 
igator, and the beft Geographer of his Time, had made 
- his chief Bufinefs, to enter into all the Views of that 
rince, as he put himfelf in his Service. He thought he 
might with good Reafon give this Prince to underftand, 
hat there was a better Way to arrive at the Indies, than 
hat which was fought for him by the Extremity of 
dfrica: That in Péolemys Maps +, the Eaftern Lands of 
dfia reached to the 180" Degree of Longitude, and were 


# The Project of Columbus. 
+ See the Maps 


not 
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not vet limited: ‘That very likely they extended fill 
great way into the 180 Degrees of the other Hemifphere: 
That they might perhaps prove to be very near the Wefter: 
Coafts of Spain: That without pafling through the Hand 
of the Egyptians, as the Venetians did, without undergoin; 
the Rains cf the Tropics twice, and the Heats of thi 
- whole torrid Zone, as thofe did whoattempted the Paflags 
round the Extremity of Africa, they needed only tak 
their Courfe by the Help of the Sea-Compafs crofs th 
Weftern Ocean; and that by patiently keeping near th 
fame Latitude, they, without leaving the temperate Zone 
would arrive either. at Ching, or fome other Parts o 
Afin, the Commerce of which would be the Property o 
his Majefty. Such was the Project of Columbus, and fa 
was it from wanting Likelihood. 

"Tis true, the Eaftern Coa of China, according to th 
‘Accounts of the Moderns, does not extend beyond th 
140% Degree of Longitude; and Columbus lengthened th 
Coafts of China according to his Withes, and by ‘Though 
brought them near the Coafts of Spain, in the other He 
mifphere, though thefe be indeed 220 Degrees, that i: 
two thirds of the Globe * diftant therefrom. But thoug! 
the Infne&tion of Prolemys Maps, on which they di 
then depenc, feeraed in fomething to favour the Thought 
of Columbus; the King did not approve them,’ and woul 
not venture his Men and Ships on bare Conjectures. : 

Columbus went to offer his Service and Projects to Fer 
dinand King of Cafe. That Prince, after having -hefite 
“ed, at laft ventured an Advance of 17000 Ducats an 
three fmall Veflels: Add to this twenty Men, and th 
Provifions of a Year; and thefe are all the Preparatior 
which procured Spain the Riches of the New World. — 

The new Admiral fet out on the third Day of Auge 
of the Year 1492, from Palos, a {mall Port of Andaloulis 
After many Vexations, Troubles, Seditions, and Danger 
he had the Satisfaction to fee Land the firft: And inftea 
of touching at China, or any other Coafts of Afa, 
landed at one of the Lucayes Iflands, almoft 4000 Leagu 
diftant from the Coafts of 4a. He afterwards difcoverc 


€ See Mr. Del Ifle's Globe, 
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= Greater Antilles, viz. Cuba, Hifpaniola, or St. Domingo, 
wéo-Rico and ‘famaica: Then the Lefer Antilles; and 
cer having opened the Door of a new Continent, he 
nought from thence to Spain, Gold, Fruits, and feveral 
ther Produétions. He was forced by the Winds to take 
ss Courfe through the River Zayo. He by the Way 
uted the King of Portugal, and had the fond Pleafure, 
* fhewing him by Effects the Succefs of a Projet, which 
ad been rejected by that Prince. Some of his Courtiers 
‘ere for making away with a Man, whofe Counfels were 
ping to enlarge the Spgni/o Monarchy. But the King 
rith Dignity replied, that the Services done the King of 
pain were no Crimes; He, with Horror, rejected the 
ropofal, and careffed Merit, though ’twas become ufelefs 
» him. Columbus, on the 13% of March 1493, went 
om Li/bon to Palos, where Ferdinand expected him. He 
atered the City in Triumph, with the Sounds of Bells, 
ad the Acclamations of all the Inhabitants. Soon after, 
¢ went again to the New World, with feventeen Ships, 
tovided with all the Supplies neceflary for the fettling of 

powerful Colony. He did not fucceed till he had been 
ery often croffed by Envy, by falfe Reports, and by the 
fartialities of fome certain Genius’s full of Self-conceit, 
md always ready to decide pofitively, what they have not 
he leaft Knowledge of. . The Love of Voyages and Un- 
certakings became the univerfal Tafte: But moft of thofe 
vho made themfelves known to the New World by thefe 
Toyages, being led thither by Avarice, proved Monfters 
of Ingratitude, Injuftice, and Cruelty. 

Americus Vefputius, a Florentine Merchant, went as a 
Paflenger, or only as one concerned in the Undertaking, 
with a Fleet which fet out in the Year 1499. He had 
sccafion to vilit fome Countries, and to bea Witnefs of 
ome Expeditions. But though he was without Titles, 
and had hardly feen any other than the Countries where 
Columbus had been before, he publifhed feveral Accounts, 
wherein he attributed to himfelf the Difcovery of Terra 
tema. His Babbling impofed upon the People and the 
Court. He was doubly unjuft towards Columbus, by con- 
tributing to deprive this great Man both of his Employ- 
ments, and Liberty, and by robbing him by his Quackeries, 
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of the Glory of giving his Name to the: Continent by i 
difcovered. ~ 

Fernando Cortés, affifted and guided by the Knowleds 

of Grialva, fubdued to the King of Spain the ric 
Country of Mexico, which affords Gold, Indige 
Tobacco, Cocao, aad Cochineal. Pizare took the Oj 
portunity of the Divifions of the Incas of Peru, to mal 
himfelf {ure of the Poffeffion of that Country, fo abundat 
in Gold, and ftill more rich by the prodigious Revent 

of the Silver Mines of Potof. To both thefe Conqueft 
which procured the Spaniards the two fineft Parts « 
America, they added many great Settlements in Chili, th 
Golden Mines whereof are the moft efteemed in tl 
whole Univerfe, along the River of La Plata, the a 
_jacent Countries to which are fruitful to Buenos-Ayres, ar 
in Terra Firma, where they find the Cocao of Carraco 
and the Tobacco of La Vérine near Comana, 

The State of America has by degrees, and after man 
Viciffitudes, at laft taken a conftant Form. The Coaf 
of Brazil are become the Lot of the Portuguefe, who cor 
tinually draw from thence the moft perfe& Sugar, Toba 
co, Gold, Jewels, and Brazil Wood, which is employe 
like the Fir-tree of fapan, in red Dyes, and in Work 
artificially turned. 

The inner Parts of Brazil, the Magellanic, and the a 
jacent Countries of the large River of the Amazons, hithe 
to have excited the Defires of none of our European N 
tions, either on account of the Barbaroufnefs of the Inh 
bitants, who ftill are Anthropophagi, or on account « 
the little Value of their Produétions. 

From the Ifthmus of Panama, which joins Notth Am 
rica to South, the Spaniards are in Pofleflion of the Coat ¢ 
Terra Firma, to the Mouths of the River Oroonoko. Oth 
European Nations, hitherto not very curious of knowin 
the Heart of the Country, are contented with their Setti 
ments on the Coafts, from the River Oroonoko, to the R 
ver of the Amazons. The Dutch live at Surinam; th 

Englifh at Maroni; the French at La Cayenna, and eld a 
jacent Countries. 

The immenfe Rivers juft mentioned have their Suppl 
from the long Rains of the torrid Zone, and in the pr 
portionable Refervoirs, which are in the Bowels « 

tl 
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the Cordillieras, the higheft Mountains of the Univerfe, 
which form a Ridge of above 1500 Leagues, from the 
thmus to the Streights of Magellan. 

The fine Eftablifhments of the French 
ind Englifh, are wholly in North America: The Englih Coe 
Whe Englifh are there pofleffed of an Ex-. lonies. 
rent of Land above 700 Leagues in 
ength, on the Eaftern Coaft. The Ifland called New= 
Foundland, which became their Property by the Treaty of 
Ytrecht, puts them within Reach of the Cod-Fifhing on the 
treat Bank or Shelf; but ftill without excluding other Na- 
ions. from it. Acadia, which the fame Treaty has 
secured to them, has conveyed into their Hands a great 
Part of the Commerce of Caffors, which we had with the 
People of Canada. New-England, New-York, Penjfilvania, 
Maryland, Virginia, and Carolina, altogether, are all over~ 
fpread with Eaglifh Families, which, together with the 
Natives and the Negroes which have been tranfported 
hither for the Culture of the Lands, form many flourifh- 
mg and very brifk Colonies. The Englifh are alfo Ma~ 
ters of Jamaica, and fome of the fmaller 4ntilles. The 
‘fland Barbadoes alone, though it be not 25 Leagues im 
Circuit, maintains almoft 60000 Inhabitants. I fhould 
nave faid 100000, reckoning the Negroes, were it a Cu- 
tom in Enumerations to reckon the Beafts of Burden. The 
thief Attention of the Englifh is, to draw from their Colo- 
nies Mafts for their Ships, their {mall Timber and Wood 
or the Conftruétion of Buildings and Veffels, rather than 
lways to be obliged to go and buy them in the Wood= 
Yards of Hamburgh, or in the Foreft of Sweden, eo 

The French Colonies likewife are partly 
n the Continent, and partly in the Iflands. The French Coo 
Above an hundred thoufand French culti- lonies, 
rate the Banks of the River St Laurence in 
Sanada, and there live in Plenty, by means of the Corn, 
Vegetables, and Woods which their Lands afford; but 
‘bove all, the Caftor or Beaver, and other Furs, in which 
hey trade with the Savages, by Exchanges of Stuffs, 
Goods, and all Iron Wares, which they fetch from France, 
ot from the Country itfelt. 
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_ The Louifiana or Florida, a vat Country watered by the 
River Mififiti, and by a: Multitude of other Rivers, be: 
gins to yield the French more than bare Piomifes.. It of: 
fers them on every Side Lodgings on an Extent of above 
1800 Leagues: It prefents them every where with Far: 
trees, Beech-Trees, Oaks, and Wallnut- Trees, that is, with 
the fineft Woods for Veneering and for Framing. It pre: 
fents them with the delicious Fruits of hot Countries, to: 
gether with the Vegetables and Corn of Europe, whick 
they cannot be without. Whatever is carried to tha: 
Country, thrives there: The fall and large Cattle live 
there as well as in our own Paftures. Horfes and othe: 
Beaîts of Burden, which multiply very eafily, afford the 
Inhabitants Services lefs dangerous than that of the Ne 
groes, and far more agreeable to Humanity. But whe 
fhall perfuade our rambling Families, to leave thei 
Dunghil, and go and live honourably in that happy Coun 
try? If at leaf the Childr:n of thofe who have no othe 
Profelion but Beggary,. were titfported thither whe: 
young, they would foon forget a Country fcarce eve 
known to them. Inthefe new Colonies they would prov 
ufeful Subje@s to.the State, and not perpetuate among EL 
à Party of idle Fellows, a Breed, of Profligate Villain: 
whom we fatten out of Charity, and whom: we cncourag 
by our Bounty to be good for Nothing. | 
«We have other Eftablifhments, which improve ever 
Day, Out of the Remnants of our Colony of Acad 
was formed that of Cape Breton, over againft the Mouth « 
the River St Laurence. The great Ifland of St .Doming 
which we fhare with the Spaniards; the If_and of Martinic 
and many other {mall arilles, which, are now our Pr 
perty, Supply us with: Tobacco, Cocae, Rocou, Vanill 
preferved Fruits, and, more ufefully, with Cotton ai 
Sugar. 
The Sea Compafs, which has opened all thofe ri 
Countries to the Nations of Ewrope, has likewife render 
Whäle-Fifhing eafy to them, throughout the North, . 
has guided the Englifh to the Bottom of the White-Se 
and by the Difcovery of the Port of Archangel, it impa 
to the moft Northern Nations of  Ewrope, :all the. Pr 
ductions of the South; in Return for which, it brin 
‘back to us the Marten Skins or Sables, and all the Fe 
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tof Siberia, Iceinglafs, Tar, Sena, the beft Rhubarb, and — 
‘many other ufeful Drugs, which, like the latter, are 
| ès to be found any where but in Tartary, 

When 'the Spaniards, inftead of convey- 
jing us to China and the Indies, as they The Difcovery 
idefigned, had found out America, which of the Indies. 
(they had not the leaft Sufpicion of; the. 
Portuguefe, forry to fee in other Hands 
what had been -offered to them, refumed 
their firft Projet of getting to the Indies, there to find an 
Equivalent. They in Effect arrived thither by doubling 
the Cape of good Hope, and by caufing themfelves to be 
dire&ed by fome Pilots, whom they took in on the 
Coafts of Mofambique and Mombaxi. Vafco de Gama had 
the Honour of landing at Calicut, on the Coaft of Mala- 
bar, in the Year 1497. The Portuguefe under his Con- 
du&, and afterwards under that of the great Aléuquerque, 
made all the Eaft tremble by the Novelty of their Ord- 
nance. They made themfélves Mafters of Ormus, at the 
Entrance of the Perfan Gulph, and thereby Mafters of 
fhe Commerce of the Pearls at Catif, and of the fineft 
Commodities of Perfia. They invaded Dix, Goa, Cochin, 
the Pearl. Fifbing at ‘Cape Comorin, and the fineft Ports on 
the Coaft of Coromandel. They built Forts every where; 
at. Bengal, at Sumatra, and in all the Molucca Iflands. 
They conquered the Ifland of Macao next to China: By 
which means they ufurped the Property of the whole Com- 
merce of the Venetians. ‘They even carried it on with 
a greater Benefit, having every thing at firft Hand; and 
alone fupplied Europe with the Varnifhes, : China-Ware, 
and Silks of China, Tonquin, and Cochin China; the Cloves 
and Nutmegs of the Molucca-Iflands, the Pepper of Suma- 
tra, and of the Peninfuia of Indus; the precious Stones of 
the old Rock of Pegu, Ava, ‘Golconda, and Vifapour ; 
the Cotton, Silk-Stufs, and Carpets of the Mogul, and 
‘the adjacent. Countries; the Cinnamon or Bark of the 
Cinnamon-Tree of Ceylon; the Pearls of Cape Comorin, and 
cheifly all the Gold of China and Indus. ‘There never was 
ra more brillant Fortune; for which Reafon, the Reign 
of Emanuel, ‘the Succeflor of King Yobn II, was called 
the Golden Reign, 


The Succefs of 
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The greateft Misfortune that ever could 
The Progrefs.of happen to Portugal, is, to have been re- 
the Dutch. duced into a Province of Spain, under the 
Reign of King Philip II, in the Year 
4580, and to have remained in that State to the Year 
1640, which was the Year of the Reftauration of the Fa- 
mily of Braganga to the Throne of Portugal. The Dutch, 
who during that Interval, did all their Endeavours to 
fhake off the Yoke of the Spanifh Kings, and were not 
acknowledged as a free Country by Spain, till the Peace of 
Munfier*, found no other Refource than in the Com- 
merce of the Eaft, when Spaiz and Portugal had fhut up 
| their Ports to them, by which they lived before. They 
every where treated the Portuguefe as Spaniards: They 
took their Commerce and their beft Settlements from them ; 
fo that the Portuguefe, difpoffeffed of all, and reduced in 
the Eaf to almoft no other Places than Macao and. Goa, 
had loft the chief Supports of their State, had it not beer 
for the Commerce of Africa, and the Conqueft of Brazil, 
which comforts, and perhaps fully makes them amends 
for their Lofs. : 
Though the Dutch have confined the Culture of Cloves 
to the Ifland mboina, of which they are Mafters; though 
they have the fineft Plantations of all the other kinds of 
Spices; though they have had the Skill to exclude other 
Nations from the Commerce of the Silver and Copper of 
Japan, of the Cinnamon and precious Stones of Ceylon, 
and, without Difpute, make the greateft Figure in all the 
Eaft; yet the Englifh have by Degrees had fome very ad- 
vantageous Retreats at Madras in Coromandel, at Surat, 
Bombay, aad Amadabat in India, at Bander-Abaffy, a Sea- 
port where all maritime Commerce is carried on, and 
which they aflifted the Sophy in forming onthe Ruins of 
the Eftablifhment of the Portuguefe at Ormus. 
aot So long as the French were bufied about 
The Commerce nothing but Wars, or intriguing in Fo- 
of France itt the reign Courts, the French Merchants always 
Eaf. faw their Wifhes and Efforts towards fhar- 
ing the Treafures of the Eaft fruftrated. 
But now that the Vanity of Conquefts has mad: Room 


# In the Year 1648, 
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“for the Love of fimple Juftice, and the maintaining of 
Commerce is looked upon as the Safety of the State; the 
French Company in return looks upon itfelf as the firft 
Obje& of the Attention and Concern of the Public. We 
are now more agreeably taken up with all its Tranfaétions, 
than we formerly were with the Motions of our Ar- 
mies: In confequence of which, fome new Succefs chears 
our Hearts every Year. That Company maintains its 
Credit by the new Eftablifhments it fecures to itfelf in the 
Eaft, and by the Improvement of the moft ancient, with- 
out meddling with the Commetce of the Sea-ports in the 
Levant, or with that of Canada, Mifjifipi, and the Iflands; 
the Profits of which are left to private Merchants. They 
fetch our beft Pepper from Mahé in Malabar near Calicut. 
The City of Pondichery, the Property of which belongs to 
them in Coromandel, and which becomes one of the moft 
flourifhing in all the Indies, as well as their Settlements of 
Mafulipatan, and feveral other Houfes of Traffick on the 
fame Coaft, enable them in due time to fetch from al! 
the Indian Kingdoms Rice, the Cardamu™ the Sauce for 
It, Steel, Cotton-wool, and Cotton fpun incomparably 
finer than that made by our Exropean Women, Muilins, 
Calicoes painted and printed with Moulds, or fill more 
nicely illuminated by the Pencil, the Diamonds of 1%3- 
Pour and Golconda, and many other Commodities which 
they trade in from one Part of the Indies to the other, By 
this Means, they make amends for the unavoidable Difid- 
vantage they lie under of making the firft Purchafe with 
ready Money; becaufe the Inhabitants of the Peninfula of 
_Jndus make little Ufe of our Wools, and Esropean Commo- 
dities. The Poft of Chardernagor, which the Company 
poffeffes near Ougly, at the Mouth of the River Ganges, 
opens them the Door into the whole Country of the Mogul, 
whence they fetch thi Velvets, Brocades, fine Camlets, - 
the beft Incigo, the Sat-petre, the Borax. the Lac, the 
Mofk, and the Rhubarb. which is brought thither from 
Boutan and Tartary “The French Company, by Means of 
the Houfe which they hold at Mersui on the Weftern 
Coaft of the Peninfula of Inaus, on the other Side of the 
Ganges, may alfo trade in the Rubies, and ail the coloured 
| Piecious Stones of Pega and Ava, as well as in Areque - 
and Betel, two Drugs which the Indians are perpetually 
| N 3 chewing ; 
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chewing; in the Tin, Timber, Tottoife- Shells, and many. 
other Commodities which are in Vogue at Saiajatais, the 
Capital of the Kingdom of Siam, on the River Menams 
They are no lefs attentive to the Exchange, (oftentimes 
very beneficial) which is made of Silver for Gold in the 
Kingdom of China. ‘Their two Tlands, called Maurice 
and Bewréon, at the Eaft of Madagafear, are the commo- 
_dious Staple of whatfoever they fend from Ewrope, and 
bring back from the Eaft. 7 | an: | 
In this fummary Account of the Progref of the Com: 
merce, which now takes in almoit the whole inhabited 
World; you fe the ineftimable Advantages which the 
Knowledge of the Load-Stone procured us. Sas 
But: if the Science of Phyfics has been 
The Progref cf Of this Service to Commerce, Commerce 
Phyfics. in return has totally changed the Face of 
Phyfics and of all Sciences. By bringing 
into each Country the Productions of all the reft, it has 
gredually turned all Minds to the beneficial Side. Front 
Metaphyfcs, which filled the World with unprofitable 
Difputes, it brings them back to the EXamination of what 
may be feen and done. While the Philofophers of th 
Schdols were {pending their Lungs in public about trifling 
Queftions, ot privately racking their Brains, in dividing. 
their own Ideas into Seétions and Paragraphs, without 
ever minding whether thefe Ideas were agreeable to Nature 
and the World, which they carefully avoided ever look- 
ing into, there fprung up a new kind of learned and true 
Philofophers, whofe Knowledge was grounded on Expe- 
rience, and relative to our Wants. You perhaps expect 
here to have the Hiftory of the Principles of Des Cartes, 
or of the Theodicy of Leibniiz: But nota Whit. Thefe 
fhall find their Place in the Hiftory of fyftematical Phyficks. 
The firft Naturalifts which have been inftruétedby Com: 
merce, and whofe Learning was fo ufeful to us, are our 
Navigators and Druggifts. Let us now, fee, what we are 
beholden to them for. + re 
Navigators, whofe Numbers increafed every Day, | of 
Neceflity became Mathematicians and Aftronemers, an 
by Confiquence Aftronomers and Mathematicians every 
where fprung, who chiefly wrought for. the Affiftanct of 
| Navigation 
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“Navigation. About the End of the XV Century, Pur- 
bach, a Profeffor of Philofophy at Vienna in, Awfria, 
having by the Advice of Cardinal Beffarion, learned the 
Greek Tongue, made himfelf capable of tranflating ‘from 
the original Text, the great Conftrution of Claudius 
Prolemy, His Difciple George Muller, farnamed Royaumont, 
compofed Ephemerides. Stoofler, another German, gave 
very good Direétions for conftructing the Afirolabe. In 
| France, about the Beginning of the XVI" Century, 
_ Oronce Finé, the Royal, Reader, encouraged by the Gra» 
tifications of Francis the Firft, the Reftorer of Letters, 
and affifted, by the Accounts which then began to be fent 
from the Indies and the new World, made Geographical: 
Maps; conftruéted more particular Globes; invented new 
| Foftruments to carry on the Work both of Sailors and 
- Perfons who made Obfervations, and inftructed a Multi- 
tude of Mathematicians. He applied Afironomy to Clock- 
making, and was the firft who attempted to produce an 
 Aftronomical Pendulum *, in which every thing moved 
- according to the Notions of Prolemy. : 
It muft be confeffed, that the Geographical Maps, which 
we have of thofe Times, are extremely defective. They 
* fometimes have America divided into two Parts towards 
the Middle; though the Northern America be joined 
with the Southern by the [fhmus of Panama. They moft 
-commonly fhew a Paffage towards the North into the 
South-Sea, though the Ewglifh, Danes, and French Pilots, 
have always fought for it in vain: Juft as the Dutch have 
to no Purpofe looked for a Paffage round the North of 
“Tartary, to get into@the Eaft. So that the Inutility of 
all thefe Attempts, makes us prefume, or even affirm, that 
‘Tartary is joined to America, and that we muft no longer 
think of going to the Iudies or China, by the North of 
Tartary or the the North of America. We very often find in 
 thefe ancient Maps, the Southern America lengthened: out 
to the Meridian Pole; though Magellan and Le Maire 
have, by turning round it through the Magellanic Streights, 
and behind the Ifland of Fer, informed us, that America 
is feparated from Terra Aufiralis. Notwithfanding thefe 


* It is kept in the Monaftery of St Genevieve. 
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Defeéts,.and many others, if all the old Treatifes of the 
Philofophy of the Schools (the Heap of which. would 
indeed be very large) were put on one Side, and the 
Maps of Peter Apian or of Oronce Finé, unfinifhed as 
they were, on the other; I fhould fet no other Difference 
on their Value, than that which is between rough Dia- 
monds, which in Time will be fafhioned, and Dreams 
which deferve nothing but Oblivion. 

When the feveral Parts of the Mathematics had once 
enchanted all Minds, by the Exaétnefs of their Demon- 
firations, and the vaft Ufefulnefs of their Produétions; the 
Philofophy of the Schools was looked upon as a tempo- 
rary Exercife, which might, they faid, be made ufe of to 
fharpen the Wits of Youth: But they relifhed and con- 
fequently applied themfelves to ufeful Phyfics, which 
filled Mankind, not indeed with empty Words, but with 
real Things. The Study of Geography and the Globes, 
that of the Winds, the Tides, and the Moon, of the Hea- 
vens, and all their Motions, of Compañles, and all. their 
Ufes, of Arithmetic and Mechanics, came every. where 
into Favour, and met with fure Rewards in the nice 
Tafte of Princes, and the Gratitude of the Nations which 
were enriched by that fort of Phyfics. she 

Next to Travellers, who have awakened Curiofity a- 
mongft us, and made us fenfible of the Neceflity of Mathe- 
matics, thofe who have promoted the Advancement of 
Experimental Learning moit, are our Druggifts; who, 
by fetting in order the foreign Produétions, have as it 
were, gathered before our Eyes the Particularities of the 
whole inhabited World. Thefe righ Collections of the 
Works of Nature opened new Treafures to Pharmacy, to 
Dyers, Goldimiths, Painters, Chymifts, and to Arts and 
“Sciences in general. All found therein new Trials to 
make, new Hints of Truth, and fure and folid Infor- 
mations. | 

Natura] Hiftory was then undeceived, with regard’ to: 
the Origin and Virtues falfly attributed to feveral Pro- 
duétions of Nature, and daily difcovered the Uf-tulnefs of 
ten thoufand others which fhe knew not: Nay, Anatomy 
itfelf, which feems not to ftand in any need of the Affift- 
ance of Foreigners, found in the Diffe@ion of the Ani- 
mals unknown to Ezrope, the Confirmation of what was 

| as 
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was yet only fufpected, and the afcertaining of what ha 
Hhitherto efcaped our Refearches. They at laft grew weary 
nof unfruitful Difputes, and of Notions daily contradicted” 
by the InfpeCtion of Nature. By degrees we are come. 
ito that wife Method of inveftigating of Truth, not indeed 
iby Arguments, or the Authority of any Philofopher, but: 
by Experience, and by the Conveyance of our Hands 
“and Eyes. The Study of the Productions of Nature, or. 
vof the Ufes to which they may be applied, (a Work for- 
rmetly looked upon as but Lofs of Time, or an Employ- 
iment fit only for Tradefmen) is now. thought the only. 
‘valuable Philofophy. A Prince or a Lord, among us as. 
‘well as among our Neighbours, would be pitied, fhould. 
the talk of metaphyfical. Degrees: But he thinks it an. 
‘Honour, to have a Virtuofo’s Cabinet; and the more he 
‘is acquainted. with every minute Individual of it, the 
imore he fhews himfelf informed, of-the true Concerns. 
sand Works of that Society, to the governing of which. 
-he was appointed by Providence. | 

The Care which good Mafters now a-days take to clear 
‘Philofophy from frivolous Queftions, to treat therein at: 
large Geometry and Mechanics, and to make the whole. 
‘to refer to Experience and the Neceflaries of Life, is a juft . 
| Motive to applaud the Cuftom of trufting them for two. 
Years together, with fuch of our Youth as are defigned: 
‘te fill the Pofts in Church and State. But their Labour. 
{might be rendered incomparably more ufeful, if, in order 
to improve the Mafters themfelves, their School (at leaft: 
‘in large Cities) had in it a Virtuofo’s Collection, a Garden: 
of ufeful Plants, and a regular Courfe of phyfical Experi-. 
ments. 

One might copy:in little, the Order of the magnificent 
| Cabinet: of Rarities, both artificial and natural, of Mr. 
| Bonier de> la Moffon*. We find the Model of a fmail- 
| Garden of five or fix hundred ufeful Plants, in Mr. De: 
la Serres’ + Garden, where the Tickets which are 
[placed near each of thefe Plants, are in lieu of Matters. 
‘and Informations. A Model of an excellent Courfe of 
Experiments may be taken. from that of the Abbey, 


* Rue St. Dominique. 
À Fauxbourg St. Fagues, proche de Péglife de St Faques du Haut- 
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Nollet *, where every Body may, without any earneft Ap- 
plication of Mind, and in lefs than twenty Conferences, 
be informed of the moft important Points of Natural 
Philofophy. | 

“The Prince and the Magiftrate, the Preacher and the 
Merchant, and all fuch as eithér manage Confciences or 
the Interefts of Nations, might, in thefe agreeable Demon- 
ftrations, learn how to talk, and knowingly deliver their 
Opinion of whatever is ufeful. They might find in a 
Cabinet of Natural Hiftory, of Mechanics and Experimen- 
tal Phyfics, the Patterns of whatever Men can collect, 
exchange, manufa€ture, or work; as alfo of all the Fal- 
fifications which may be made therein. In fhort, they 
might find there the Matter of Commerce and Induftry. 
An Eftablifhment like this, would have the uncommon 
Advantage of fitting all Conditions and Genius’s, of at- 
trating all Men,.and of tiring none, of forming and re- 
fining our Tafte, of maintaining Curiofity and Correfpon- 
dences, every where, of keeping many Eyes opened on 
the Particularities of every Country, of adorning the 
Mind with a Knowledge every where manly and becom- 
ing, of even affording the Topics of the moft~enter- 
taining Converfations, and (what is-indeed an ineftimable 
Point) of affording every Body an infallible Means of 
bufying himfelf ufefully. A Philofophy like this would, 
in fome Senfe, be the Art of living happy. 
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HE particular Account’ of the Experiments of » 
modern Philofophy has no Bounds; and yet we 
cannot avoid prefcribing Limits to ourfeives. TI then 
fall think myfelf to have gone through the whole Hi. 
ftory, and yet Have made ft fhort, “if I confine myfelf to: 
fach Experiments as até moft fruitful in great Effects, . 
and chiefly to the three Inventions of the XVII Cen- 
tury, that caft the greateft Light on all the Patts of 
natural Knowledge. You fee, Sir, that I mean here the: 
Telefcope, the Air-Pump, and the Microfcope. Thefe 
three Inffruments are in -Aftronomy and in univerfal Phy-. — 
fics, -what the Furnace is in Metallurgy, the Lever in. 
Mechanics, and the Compaffes in Geometry. They 
every Day make us difcover, either in the Order of the 
Heavens, or in the “Texture of Bodies, or the Relations 
the feveral Parts of Nature have with our Wants, a croud 
of Truths which were not known, or evident Proofs of 
* what we had but an uncertain Glimpfe of. Thefe three 
Inftruments are become Guides to all Obfervers: And 
-a¢quainting one’s felf with the Difcoveries, for which we 
dre beholden to the Telefcope, the Air-Pump, and the 
Microfcope, is Learning the nobleft Parts of both practical 
and fpeculative Phyfics. — | 
; N 6 * Ai 
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A fort of Chance gave Birth to the 
The Invention Invention of the Spying-glafs or Tele. 
of the Tele- {Cope. The Children of a certain Spec- 
frope. tacle-maker of Middleburgh, in the Hland 
of Zealand, playing in their Father’s Shop, 
thade him obferve, they fay, that when they held be- 
tween their Fingers two Spe¢tacle-glaffes, and put them 
one before another, at fome Diftance, they faw the Wea- 
ther-cock of their Church much bigger than ordinary, 
and as if it were very near them, but in an inverted Situ- 
ation. The Father, amazed at this Singularity bethought 
himfelf of adjufting two Glaffes on a Board, fupporting 
them in two Brafs Circles, which might be removed or 
fet clofer ad libitam: By this Means they could fee better _ 
and farther. Many Virtuofo’s flocked to the Spectacle- 
maker: But this Invention remained a while unfinifhed, 
and of no Ufe. Some other Workmen of the fame City, 
one called Zachary ‘Fanffen, and the other James Metius, 
in Emulation of each other, made Ufe of that Difcovery, 
and by the new Form they gave it, made all the Honour 
of it their own. One of them, confidering the Effedts — 
of Light, placed the Glaffes ina Tube blackened within. 
By this Means he diverted and abforbed an infinite Num- 
ber of Rays, which by refleéting from all forts of Ob- 
jects, or from the Sides of the Pipe, and by not reaching 
the Point of Reunion, but falling on one Side, confufed 
or dimmed the principal Image. ‘The other, ftill, more - 
gautious, placed the fame Glaffes within Pipes jointed, 
and fliding one in another, both to vary the Profpects by. 
dengthening the Inftrument at one’s Will, according to the 
Wants of the Obferver, and to render the Machine porta- 
~ ble and commodious, by the Diminution of its Length, 
whenever it fhould be either removed from one Place to 
another, or laid by, and no longer made ufe of. There 
are fome Contefts among the Learned, about the Share 
which the two before named Artificers had in the Inven- 
tion of the Telefcope. I fhall {pare you Quotations and 
tirefome Difputes, by barely affirming, that feveral Men, 
by the Variety of their Trials contributed to the Perfeétion 
ot that Inftrument; and that it is to the Dutch the Public 
is indebted for fo noble a Prefent. When it firft appeared, 
it had no other Name but that af Lunette d Hollande. 
Ig 
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. It was foon noifed abroad;. and Galileo, Aftronomer 
{to the Grand Duke of Tu/cany, having heard of it ÿ they. 
ifay, that without having had as yet any Model before. 
lhis Eyes, and on the bare Idea which the only Recital 
‘gave him of them, he framed feveral large Glaffes, and 
‘adapted them to fome long Organ-Pipes, with which he 
“perceived fome Spots about the Sun. He faw that Star 
moving on its Axis in near 26 Days: He difcovered the 
four Moons of Yupiter; and called them the Stars of Me- 
dicis. He had a Glympfe of two Ears or Handles on both 
Sides-of Saturn, which afterwards proved to. be a large 
luminous Ring, wherewith this Planet is encompaffed. 
In fhort, he faw a new Heaven, and a Sun quite different 
frora that hitherto feen. He * foon gave the. Public 
_fome News of thofe Starry Regions, which his Glafs put 
within his Reach. Here I ufe the very Tile of the 
agreeable Account he publifhed of his Difcoveries. 
= This was foon heard of every where. No body isig- 
norant, that the Senators of Venice, who were moft emi- 
nent both for their Learning and their Love of the 
publick Good, invited Galileo to come, and in their Prefence 
make a Trial of his new Inftruments. He complied with 
their Defires, and ina fine Night neither cool nor cloudy, 
he fhewed them with his Telefcope, the Novelties which 
Fame began to make public, and which the Learned re- 
fufed to admit of, becaufe they overthrew all their No- 
tions. That Night was fatal to the Syftem of the Schools; 
and the perfect Conformity which Galileo caufed the 
Venetian Nobility to remark, between the new Obfer- 
vations and the Syftem of Copernicus, began to give Cre- 
dit to that Syftem. Never Conference was fo illuftrious 
or of greater Concern. But nothing hinders us from aflift- 
ing thereat, and hearing Galileo himfelf peak, Let us in 
"Thought be tranfported tothe Tower of St. Mark. The 
Mafter we are going to hear, the Audience, and the 
Newnefs of the Invention, all, in fhort, concur to make 
us relifh this Aftronomical Leéture. 
The Night appointed for the Rendezvous is come : the 
Stars begin to fparkle on all Sides: their Number and 
Splendor increafe on the Diminution of the Crepufcle: the 


% Nuncius Sidercuss 


Tubes 
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Tubes are mounted and pointed: The Lords come upon: 
the Tower: moft of them already have fatisfied, one after 
another, their firft Curiofity, by dire&ting the Glaffes to- 
wards feveral Points of the Heaven. But the Planet Venus 
feen after Sun-fet in the greateft Diftance it can be in with 
regard to that Star, being the fineft of the nightly Flam- 
beaux which then ftrike their Eyes, all turn their Atten- 
tion thither; and their Surprize is extreme, of finding in 
the Glafs the Figure of Venus obfcured one Half, and 
horned from Side to Side; inftead of appearing round in 
the Glafs as it does in the Eye. How! Is then Venus to 
be eclipfed? But how can that be, when the Earth is not 
between her and the Sun? Does fuch a thing ever happen? 
Is there any other Body befides the Earth, that can caf 
its Shadow on that Planet? Is Venus ever eclipfed? Or: 
has Venus its various Phafes as well as the Moon? Has fhe 
alfo her Crefcent and her Full? To all thefe Queftions, . 
and a great many others inceffantly multiplied, here is 
Galileo's Anfwer. | ; : 


Gentlemen, ” 
Tt is from the Obfervation of this Phenomenon, that 
the Decifion of the great Queftion which divides Aftrono: 
mers does now depend. Inorderto enable you to judge 
of it, Iam firft to lay before you what they have thought 
about the Oeconomy of the Heavens; We fhall after- 
watds come to the Ufe that may be made either againtt 
or in Favour of their Sentiments, of the Phafes which we: 
juft now obferved, and which were not known ‘before in- 
the Planet Venus. I cannot entertain the Company with 
a nobler and more agreeable Topic, till the Rifing: of the 
other Planets; in which I am to obferve to you Singala- 
tities no lefs unheard of than is the Crefcent of Venus. 
| Endoxus, Ariftotle, Hipparchus, and all 
TheSyfemof the Greeks, who began to fearch into’ the 
Prolemy «Order of the Heavens;' Ptolemy, who in 
| the TI ‘Century ‘improved’ Aftronomy ; 
after him the Arabians; next to thefe Alphonfo King of 
Caflile ; Sacro bofco Profeflor at Paris; Puroath in Aufirin, 
in the XVth Century, and his Difciple Royawmobnt' in the 
XVI; in fhort, almoft all the Aflronomers have made 
‘the Earth the unmoveable Centre of the Univerfe. They 
_ fuppofe 
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| fappofe that the other Planets revolve round the Earth, 


in fo many different Heavens, neatly concentric, and 
raifed one above another, wiz. Firft, the Moos; then 
Mercury, and then, in Order, Venus, the Sun, Mars, Tu- 
piter, Saturn, and at laft the fixed Stars. It was not an 


-eafy Matter for them to conciliate the daily Motion which 


carries the Stars round the Poles of the World from Eaft 


to Weft, with another peculiar and very flow Motion, 


which carries them away round the Poles of the Ecliptic, 
and from Weft to Eaft, in the Time of 25000 Years; and 


at the fame time with a third Motion, which hurries 


them away ina Year, and from Eaft to Weft, round the 


Poles of the Ecliptic. They were no lefsata Lofs, how 


to reconcile the annual, and the daily Motion of the Sun 


in quite contrary Ways. A new Difficulty joined to thefe 
q y way 7 


about the particular Courfe of each individual Planet. 
They heaped up one Mobile upon another, one of which 
went one Way and the other another. After the firft 


Mobiles, they placed fome very large Heavens of folid 
cryftal, which by rolling one over another, and by a mu- 


tual and violent clafhing, did communicate to each other 
the univerfal Motion received from the primum Mobile; 


_while they by a contrary Motion refifted this general Im- 


preffion, and by degrees carried away each after its own 
‘Manner, the Planet for the Service of which it was de- 
figned. Thefe Heavens were folid; otherwife the upper 


ones could have had no Influence on the inferior to make 


them daily move; and they were of the fineft Cryftal, 
becaufe the Light of the Stars could not etherwife have 


_ penetrated the Thicknefs of thefe’ Arches applied one over 


another, nor have reached-our Eyes. Many Aftronomers 
were fo moderate, as to be contented with feven or eight 
different Spheres; while others wrapt no lefs than feventy 


of them one in another. They no fooner difcovered fome 
new Motion or Effe& as yet unknown, but they imme- 


diately patched up a new Sphere. But among the ref, 
nothing is more arbitrary than their Way of explaining, 
"each after his own Method, the Singularities of the Courfe 


of the Planets) It is obferved of moft of them, that in 


 d’certain Time ‘they advanced direétly according to the 


Order of the Signs, that is, from Weft to Eaft: that they 
afterwards are for a while fill in the fame Point of the 
ee Heaven, 
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Heaven, and finally, that they feem retrograde, and to 
repafs from Eaft to Weft, through many of the Points 


which they had before run over. To account for this, 


they all of them make the Planet roll from Weft to Eat 


on the Border of a little Sphere, which they call. Epicyele, 


while the Centre of that Sphere rolls the fame Way on the. 
Arch of its Deferent, that.is, of the great Heaven which 
is peculiar to it. Whence it happens, according to them, 
that when the Planet afcends the Top.of its Epicycle, we 
fee it go directly, and according to the Motion -peculiar 
to the Heaven thereof: When afterwards it defcends into. 


the Quadrature, or under Side of the Epicycle, it feems: 


ftationary : Becaufe as much as its Heaven carries it. 


away, according. to the Succeflion of. the Signs, fo much 


it deviates therefrom, by advancing in the under Part of. 


its Epicycie contrary.to the Succeffion of the Signs. Then, 
they fay, it muft appear retrograde, when advancing ia 
the inferior Part of its Epicycle from Eaft.to Weft, and 
quicker than its Heaven advances from Weft to Eaft, it is 


feen going back, till it again appears motionlefs and fta-. 


tionary ; when again afcending the Side of its Epicycle, it 


advances one Way no more than its Heaven advances the 


contrary Way. Itis noeafy Tafk to tell you, how their 
Epicycles could move through thefe thick Crufts of Cry- 
ftal: They however found Means to extricate themfelves; 
and as they always had their Recourfe to Geometrical Lines, 
which never found any. Obftacle to their Paffage on Paper; 
the whole pañled for true Phyfics. They foretold Eclipfes, 


and the Returns of the feveral Afpeéts: who, after that, 


could. have doubted of their having the Key of the Struc- 
ture of the Heavens? It is true, in order to make all thofe 


Pieces move with.as little Inconfiftency as poffible, efpe- 


cially when they were to give their Spheres different Cen- 
tres, they were forced to. delineate, fome certain Furrows, 


er to notch on the Arches fome Grooves, in which they. 


jointed, and made the Tenons and Mortifes of their Epi- 
cycles to flide. . All this celeftial Joiner’s Work, to which 
others ftill added feveral Pieces, fit therein to produce Ba- 
lancings, or perpetual Goings backward and forward, did 
fo much difpleafe the King of Cafiile, (who for want -of 
fomething better took the whole for good Truth) that he 


one Day faid, in the Perplexity which this Multiplicity 
of 


/ 


PA 


Of th TELESCOPE. 285 
tof Orbs and Orbits gave him, that if Gop had called: 
lhim into his Council, the Machine of the World would: 
[have been much lefs complex. This fo difrefpeétful Jett. 
lis neither for the Honour of the Royal Aftronomer, nor 
that of the Hypothefis which gave Birth to his Majefty’s 
| Impatience. 

Aftronomers, notwithftanding the Liberty they took to 
‘multiply Machines according to their Wants, yet never 
‘contrived any thing that could account for the Appear- 
jances of the Motions of Mercury and Venus. The brillant 
|Planet yonder, according to Aftronomers, turns round the 
[Earth as round its Centre: But according to Truth it turns 
round the Sun. No Aftronomer ever faw the Earth be- 
‘tween Venus and the Sun; and I can give you Proofs of 
my having often feen Venus beyond the Suz; which over- 
‘throws their Hypothefis, and gives me an Occafion of 
-propofing another more agreeable to the Experiments. 
‘which the Telefcope procures us. Were it true, that Ve- 
‘nus turns round the Earth, it fhould firft be (as really it 
is) feen to pafs between the Swu and the: Earth, that is, 
‘in Conjun@ion. The Earth fhould alfo be fometimes feen: 
‘between the Sua and Venus, which would then be in Op- 
rpofition, or 180 Degrees from the Sun; which never 
happens, fince Vewus. is never feen more than 48 Degrees. 
diftant from the Sun. She then beginsto draw near him 
again, and at laft is loft in his Rays. But though they 
fhould, by their Epicycles and Machines, be able to ac-. 
‘count for the Appearance, according to which Venus never 
{goes more than 48 Degrees from the Sun, as we now fee: 
it; there is ftill an Obfervation, which muft make us for: | 
‘ever diflike the Order which Ptolemy thought he perceived: 
in the Heavens. 

The Planet Venus, which you juft: faw in the Telefcope: 
‘under the Form of a Crefcent, or rather as the Moon: 
when near a Quarter old, is feen thus horned, merely be-. 
-caufe it fhews usa Part of its enlighined Half: It begins: 
to draw near its Conjunétion. In afew Weeks you will. 
fee that Crefcent grow lefs, and difappear at laft, when: 
the Planet coming down between the Sun and the Earth, 

fhall turn its whole dark Half towards the Earth. By 
degrees fhe will difengage herfelf from the Rays of the 
Sun ; and being more wefterly than he, we fhall no longer 

: ice. 
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fee her at Night, but in the Morning. She will be feen 
fooner than the Sun; fince the Sun being then more to- 
wards the Eaft, will not appear above the Horizon till 
after her. But the more you fhall then obferve her Pro- 
grefs in the Morning, the larger and rounder you will 
fee her every Day. The Telefcope will make you fee her 
almoft wholly, or like the Moon near its Full: Which: 
ean proceed from no other Caufe, but her fhewing us at 
that Time aloft her whole enlightened Half. The fuller 
fhe becomes, the more fhe is then feen to approach the 
Sun, You are fenfible, that were fhe then between the 
Sun and us, fhe could not be feen at all; fince her whole 
enlightened Half would then be turned towards the Sun. 
If then fhe is feen almoft entire, and drawing near the 
* Sun, it is becaufe fhe is beyond the Sun; in which cafe 
we muft needs fee her on the enlightened Side: She then 
turns round the Sun, rot round the Eaith; and if fo, we 
mutt of courfe fnd the Proof of it in the Decreafe of her 
Brightnefs, which muft be proportioned to her Diftance. 
Now, that the is, with regard to us, as much difengaged 
from the Rays of the Sun as fhe poflibly can be, and 
drawing near us, her Splendor muft be very great. Of 
this you are now convinced, by the bare Teftimony of 
your Eyes. On the contrary, when three Months hence 
fhe fhall be near her Fullagain, though feen in Front, fhe 
muft be much lefs brillant, becaufe we then fhall fee her 
only in the Neighbou hood of the Sun, and with regard 
to the Earth, more remote by the whole Diameter of het 
own Orbit. Of this I was alfo informed by the Telefcope ; 
and daily Experience may convince you of the fame. 
Therefore Mercury and Venus (for it is with the one as 
with the other) do not turn round the Earth. Thefe two 
Planets, and very likely all the reft, have the Sun foi 
their Centre. Ptolemy's Hypothefis is then demolifhed : 
and without coming toa Confutation of whatever is there- 
in advanced, it is felf-evident, that Aftrenomical Obfer- 
vations clafh “with it, and therefore it muft be for eve 

rejected. anil 
It is not enough for me, to have demonftrated the 
Falfhood of that Syftem: 1 muft yet replace it by another 
Hypothefis lefs compounded, and more agreeable to Ap- 
pearances. But I beg of you, Gentlemen, to remember 
tha 
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that the new Order I now offer you, though more fatif- 
factory in all Refpedts, yet is ftill but a bare Suppofition. 
[Phe Heaven may be very different from what I take it 
co be.: [ give you my Thoughts only as fuch, and 
mould willingly, if poffible, be at Variance with no- 
body. 

. The Ground of that Hypothefis is not mine. I am 
Vatisfied, Gentlemen, with the Pleafure (indeed not in- 
ronfderable) of communicating to you the Proofs which 
make it acceptable, by fhewing you in the Heaven with 
this new. Inftrument, what the Eye, without that Help,. 
could not diftinguifh there before, and what would have 
given to the Author of that Hypothefis much greater: 
Confidence. 3 iF 
It confifts-in faying, that the Heaven and the Stars, 
rwith regard to us, are perfe@ly at Reft, and that the Mo- 
tions by us afcribed to them, proceed only. from the 
Earth, which moves on its Axis, and is with the ether 
\Planets carried away round the Sun as their common 
Centre. This Idea is very far from being new, but it 
het with too great a Refiftance from the univerfal Pre- 
jüdice, to be able to gain any Credit. The Pyrhagoreans, 
above 500 Years before CHRIST, taught. it in a very: 
imyferious manner, as they did all their other Opinions. 
“Afterwards Philolaus, Arifiarchus, and, above all, Cleanthes. 
‘of Samos,fcandalized a Multitude of People, by openly 
(teaching. “ That the Heaven was at Reft, and that it 
‘“ was the Earth, which was carried round the Sun, ac-- 
‘© cording to the Line of the Ecliptic, daily turning on 
4 itsown Axis *.” This Opinion was almoft forgot till 
‘the laft Century, when Cardinal Cu/a revived it. But 
neither he, or any of thofe whe maintained it before him, 
had obferved enough to have a Right to overthrow the 
‘old Hypothefis, which had been of fo long ftanding, and 

was thought to be founded on the Teftimony of the Eyes. 

At laft Copernicus, born in the Year 1472, at Thorn a 

City of Poland, and a Canon of the Church of Warmie, 

ruminated on this Opinion again, cleared it perfeatly, and 
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by affiduous Obfervations found it wholly agreeable to thi 
State of the Heavens; and having given his Books of the 
Revolutions, after thirty Years Labour, he furprifed all the 
underftanding and attentive Part of Mankind, by making 
them perceive a moft wonderful Exactnefs and Simplicity; 
in an Opinion hitherto rejeéted as abfurd. The Sum and 
Subftance which I fhalf here give you of it, will,.1 hope, 
neither be long nor needlefs. 

It 1s a conftant Rule of Nature, that 
The Syftem of we fee thofe Objeéts turn or move, whofe 
Ecpernieus.. Images change their Places in our Eyes; 
| | or pafs from one Point of the Eye to the 
ether, without moving the Eye or the Head, Itis ano: 
ther Rule of Nature perfectly agreeable to the firft,. that 
_ Objeéts appear to us fixed, when their Images remain 
painted in our Eyes on the fame Points of the Retina, 
without varying. Thence it happens, that fitting in a 
Boat, all Parts of which are always in the fame Situas 
tion, both with regard to themfelves, and with regard to 
us, andthe Image of which confequent)y: does not change 
its Place in our Eye, we then fee that Boat: as unmoved} 
though it be continually. in Motion. On the contrary; 
the Images of the Tower of Sz. Mark, of the Steeples of 
| Renice, and of the Trees that furround your Terrafles, 
change their Places in.our Eyes, and pafs from one Point 
to another, according as the Gondola brings us near thofe 
Objects, makes us pafs by, or carries us from them; 
By-a neceflary Confequence of this Motion of the Images, 
it always happens, that we perceive all the Obje@s which 
re{pectively correfpond to them, as though in Motion: 
We fee the Town, the Steeples and the Trees on the 
Water-fide coming towards and paffing before, or afters 
wards going from us; while it. is ourfelves who leave the 
Port... | 


Provehimur portus terraque urbefque recedunt: 

Let us now apply this Obfervation to the Syftem of 
Nature, If inftead of making the Sun, the Stars, and the 
immenfe Number of the celeftial Bodies, to turn. round 
and be for the Service of the Earth, which is but a Point 
in comparifoa, it had been the Pleafure. of the ne 
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af all Things, to make the Earth and other Planets turn 
cound the ‘Sun for feveral Months together, and each of 
them turn ina few Hours on its own Axis; we then 
Mould fee things go juft as we now do. The Expence 
would be but very little, and yet the Efe@s be equally 
magnificent. The Stars and the Sun, though conitantly 
axed in one Place without ever leaving of it, would ap- 
bear to us to afcend, to go down, and then hide them- 
selves. The Earth, though conftantly advancing ina 
great Circle round the Sun, and making every four and 
\wenty Hours a whole Revolution on itfelf, would feem 
co us perfectly fill. It is plain that the Earth would ap- 
bear unmoved, fince all the Points which we fee on the 
Zarth being always in the fame Order, both among them- 
felves and with regard to us, the Images of them painted 
in our Eyes would never change their Place at any Time, 
Jn the contrary, the Sun, the Planets, and the Stars, 
would feem to us perpetually coming up or going down, 
iccording as their Images fhould come and place them- 
‘elves in the lower or higher Part of our Eye. The 
Planets, efpecially, having a peculiar Courfe of their own, 
while our Earth has alfo its proper Motion, would feem 
‘o us to have the greateft Variety of Motions, though 
they had indeed but one, and that very uniform. Let us 
begin with the clearing of this Point, the moft difficult 
of all; after which, the daily and annual Motion will no 
longer be perplexing to us. 

Nothing in the World can be more intricate than the 
Courfe of the Planets in Ptelemy’s Hypothefis: Nothing, on 
the contrary, is more fimple than all the Direétions, Sta- 
tions, and Retrogradations of the Planets, in Copersicus’s - 
Syftem. Give me Leave, Gentlemen, in order to make 
you fenfible of the important Doétrine of the Polifh Aftro- 
nomer, on the apparent Irregularities of the Planets, here 
to chufé three or four Objeéts on the Platform of this 
Tower, and at Pleafure to make them move round an un. 
moveable Point, which I will call the Sun. The illu. 
frious Lord Sagrédo *, quietly fitting in the Middle of this 


# That Venetian Lord had a very tender Love for Galiko, and he 
is one of the Perfons whom the great Aftronomer introduces {peaking 
in his Dialogues. | 
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Place, will be fo good to ftand to us in lieu of that Star. 
He fhall, if he pleafes, have both the Funétion and the 
Name of it, fince he conveys Joy and Light wherever he 
goes. Letus take the Footman Verone/e, which I find 
here -with his Flambeau, to reprefent the Planet Venus 
I fhall indifferently call him Venus or Veronèfe. As for 
me, I fhallbe the Earth, and in whatever fhali fay of 
the Motions of our Globe, Galileo or the Earth fhell be 
but one and the fame Thing. Let Veronèfe turn in fix 
or feven Minutes round the Lord Sagredo at a reafonable 
Diftance: I fhall at a further Diftance make the fame 
Circuit in twelve Minutes: So that he will double oi 
complete almoft two Revolutions, while I fhall make but 
‘one. Veronèfe, as he goes, fhall always turn himfelf to: 
wards the Sun, in order to imitate with his Face the en- 
lightened half of the Planet, and with the hinder Part 6: 
his Head that half of Venus’ which remains darkened 
Here is now the Refult of the Concourfe of our two dif 
ferent Courfes. | nat # 
Now that Veronèfe is almoft between the Sun and me, | 
fee the Sun ; but Verond/e’s Face, which 1s turned toward 
the Sun, is wholly hidden from me. The Planet is the 
invifible, as it draws near to its Conjunction. » Veront/ 
goes fafter than me: He paffes under the Sun ; He goe 
fomewhat from me on the Right, and I begin to fee hi 
Face in Profil: This is the Crefcent of Venus. Ash 
advances, and is ready to get behind the Sun, ftill look 
ing at him, he turns his fall Face towards me: I then fe 
Venus at full, or nearly fo. I fee her fo, only becauf 
fhe turns, not indeed round me, but round the Sun 
When Veronèfe (fill going before me, fince he goes twic 
as faft) fhall have difappeared a while, being hid behin 
the Sun, I fhall foon fee him appear again in full to th 
Left of that Star. As he fhall come down towards me 
ftill looking on the Sun, I fhall fee his Side-fice, till h 
wholly difappears again, by placing himfelf ‘direétly’ be 
tween the Sun and me. In.which Situation he offers t 
my View only the hinder Part of his Head. You the 
have here the Diverfity of the Appearances of Venus, fuc 
as the Telefcope difcovers them to you; very well de 
duced from the Circuit of Venus round the Sun; and th 
Neceflity of that Circuit demonftrated by Phafes whic 
fuppo: 


i 
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Tuppofe its Reality. For the Earth being never between 
Wenus and the Sun; if the enlightened Half of that 
Planet may be feen almof full, that can only be when 
the Earth is on this Side the Sun, and when Venus pro- 
ceeding on the other Side of that ‘Star, is ready to pafs 
behind it. | 

In the fecond Place, I beg of the Company to extend 
their Sight along the Parapet which crowns the Tower, 
and there to remark from the Right to Left a Series of 
Points; for Inftance,. the Stones which I have chalked 
and marked A, B, C, D, E, F, and as many more as the 
(Company fhall think ft When Veronèfe makes half of 
this. Courfe from Right to Left on the other Side the Sun, 
sand I make the quarter Part of mine on this; I fee his 
\Flambeau fuccefively pafs from the Right to the Left, un- 
«der the Stones A, B, C, D, E, F.. But when afterwards, 
‘continuing his Circuit, he comes down, and places him- 
elf between the Sun and me, I fee him pafs from the 
Left tothe Right, over-againft the Points F, E, D, C, B, A. 
And though he pr oceeds | in an uniform Courfe, I fee him 
‘running ever. the fame Points of the Parapet, in a Way 
quite contrary to the foregoing. 

If then I fee in the Heaven the Planet Venus, or any 
other, pafs under the Stars, A, B, C, D, and afterwards 
fee it turn back and pafs again by D, C, B, A; it is not 
becaufe it keeps not a regular Courfe, as that of Veronefe 
was, but that. Variety of Appearances proceeds from its 
turning round the Sun, and from the Barths doing the 
fame, but Venus fafter, and the Earth flower; whence 
follows the Diveriity of Afpeéts, and an Appearance of 
Irregularity. 
~ Now let us make ufe of a Figure, where I have de- 
Jineated all thofe Things at large and in a regular manner, 
in order to put fomething of Exa&tnefs in “the Order of 
the celeftial Appearances, which I have as yet’ only 
fketched out. The underftanding of this Figure, though 
it be Geometrical, yet fuppofes no Knowledge of Geo- 
metry. Thofe who govern Nations have little Time to 
draw Lines, or to work with Compaffes. ; It is our Bufi- 
nefs to render Truth palpable to. them, without per- 
plexing them with COA Demonitrations. TI fhall be 
contented, with only diftributing to the Company, fuch 

Figures 
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Figures as will plainly exprefs the Progreffions, Stations» 
and Retrogradations of the Planets *, They may after- 
wards examine.them at Leifure with the Explanation there- 
to annexed, and there remark on one Hand the amazing 
Fruitfulnefs of the Copernican Syftem, which accounts for 
every thing with one and the fame Principle, and on the 
other, its perfeét Agreement with the Phenomena which 
Copernicus, for want of the Afiiftance of the Telefcope, 
never knew. | 

In Coperricuss Time, his Adverfaries thought them- 
{elves to have a complete Advantage over him, by telling 
him, that if the Heaven was ordered as he pretended, 
Venus and Mercury mutt vary their Phafes as the Moon 
did ; that Mars in Oppofition, that is, drawing near the 
Earth placed between him and the Sun, fhould appear 
much bigger, and that that Planet fhould, on the contrary, 
fenfibly diminifh, when it fhould get behind the Sun, 
and recede from us by the whole Diameter of the ter- 
reftrial Orbit. Copernicus agreed with them, that thefe 
Confequences were juftly drawn; and he attributed the 
Caufe of the Inequality of the Appearances to the Struc- 
ture of our Eyes, and to thofe radiating Crowns, which 
hinder us from judging either of the Bignefs, or of the 
exact Form of Stars. | 

How great would have been the Tranfports of that 
great Man, had he been able, like ourfelves, to perceive 
the Full and the Crefcent of Venus, of which he found 
the Neceffity, without being able to convince others of 
the fame! He would immediately and for ever have ruined 
the Syftem of the Schools, which makes Mars to turn 
round the Earth at an uniform Diftance; had he but feen 
that Planet, fuch as our Telefcopes fhew it us, viz. fome- 
| times receding from the Earth by a prodigious Diftance, 
and diminifhing both in Shape and Splendor, as it draws 
near its Conjunétion on the other Side the Sun; then 
gradually appearing fifty or fixty times bigger, as it arrives 
towards its Oppofition, and again draws very near the 
Earth, placed between it and the Sun. 

He would have been ftill more pleafed, to have dif- 
covered the four {mall Moons which turn round Jupiter 3 
fince they thew, that our Earth in all refpeéts refembles 


* See the Explanation at the End of this Volume: 
| any 
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any other Planet; and that as Fupiter has four Planets of 
the fecundary Order, infeparably bound to its Service, 
that is, four {mall Moons defigned to light it during the 
Night of its obfcure Half, fo has the Earth a fubordinate 
Planet, which performs the fame Funétions for her Sake. 
Nay, who knows but Men, with Inftruments better ftill 
than mine, will, one Day or other, difcover, that Saturn, 
in its extreme Remotenefs from the Sun, was ftill better 
provided with the Help of nightly Flambeaux? I have 
already begun to obferve there a fort of double Handle, 
which refle¢ts a very great Light thereupon *, In fhort, 
whatever I daily perceive in the Heavens, becomes a new 
Proof of the Solidity and Exaétnefs of that Syftem, which 
places the Sun in the Centre of the Planetary World, and 
makes the terreftrial Globe turn round him like the other 
Ave Planets. : 
_ After this Illuftration both on the Order and Courfe of 
Planets, the reft of the Hypothefis, which accounts for 
the diurnal Motion of the whole Heaven, and for the 
Inequality of Days and Seafons, becomes an Amufement 
to divert the Mind rather than a Study. | 

I have caufed here an oval Table (A) + to be placed, 
awhofe Plane may be looked upon as making a Part of the 
Plane of the Ecliptic. We may lengthen this Plane out 
in Imagination, and make it reach to the Middle of the 
twelve celeftial Signs. \ 

The oval Circumference of the Table reprefents well 
enough the Orbit or Path, which the Body of the Earth 
follows and defcribes in a Year round the Sun. 

That whole Circumference is divided into twelve Por- 
tions, fubdivided each into thirty Degrees, to make them 
correfpond with the twelve celeftial Signs, which I fup- 
pofe to be over-againft them among the fixed Stars, 1 
have been content with delineating the compendious Fi- : 
gures of the twelve Signs on the Edges of the Table. 


_* Thefe Handles which Galileo had feen near Saturn, were the Ex- 
kremities of the luminous Ring wherewith we fee that Planet wholly 
encompafled, when it is turned another Way. 

Mr. Caffini has exactly obferved that Ring, and difcovered four fmall 
‘Moons by it. . 

Mr. Huygens faw the fifthe 

+ See the Figure, 
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At a fmall Diftance from ‘the exaé&t Middle ‘of that 
Table, or terreftrial Orbit, and not juft in the Centre, 
I put half an Orange, to reprefent the Sun (S), the 
other Half of which may be fuppofed hidden under the 
Table. | ANA 350 
I caufed two Iron Pins to go through the Orange and 
the Table; the one (B) perpendicular to the Plane of the 
Ecliptic, and which I call the Axis, of the Ecliptic ; the 
other (C) inclined to the foregoing, and making there: 
with an Angle of 23 Degrees and a half, or, whichis the 
fame thing, an Angle of 66 Degrees and a half with the 
Plane. This I call the Axis of the World: Not that the 
Planetary World revolves on that Axis, but only to give 
us here the Idea, and the invariable Rule of the Direction 
wéare going ‘to affign to the Axis of the Earth, round 
which we are apt to believe that the World turns. 14 
Let us now bring near the Edge of our Table the exact 
Middle of this little terreftrial Globe T, and moving it 
clofe to the Edge along the twelve Signs that divide the 
Oval, let us caufe it to make a whole Turn round it. 
This very fenfibly reprefents the Earth advancing in its 
annual Orbit round the Sun. | 
Itis-plainat firft Sight, that if the Earth T be under 
the Signiof Libra, it will fee the Sun under that of Aries. 
When it paffes under Scorpio, the Sun will appear under 
Taurus, and fo on. ER 
2, The Earth, by advancing from Wef 
The apparent to Eaft, will by little and little fee all othe 
Motions of … Stars move from Eaft to Weft, and in 
Planets. Years Time willcompleat this’ Revolutior 
sound the Axis of the Ecliptic, becaufe it i 
alfo the Axis of the terreftrial Orbit. "There is to Mai 
‘but has often remarked towards the Eaft, at the Beginning 
of Night in Autumn, the Hyades forming a large V in th 
Sign Taurus, and pretty near the fame Place the Platoow'o 
Clufter of the Pleiades. Some Months after they appear te 
“be ‘pretty’ hi#h°at the Beginning of the Night, and fron 
‘one Night to another, they infenfibly draw more an 
-more to the Weft. They then appear to. move. in th 
“Compafs of a Year from Eaft to Weft, becaufe the Kart 
recedes from every one of them in the contrary Directior 


Of the TELESCOPE. 29% 


-it.is not thus with the Sun. I pafs under, and not 
round the Stars, whereas I abfolutely turn round the Sun, 
He refembles a Flambeau in the Middle of a large Hall, 
‘As I walk round the Flambeau, my Eyes fee it on fome 
of the Points of the Wall which bound, my Sight. If 
there are twelve Chairs round'the Hall ranged in the follow- 
ye Order, f1,.2,'3, 4,-5, 6,7, 8,,9, 10, 11, 12. When 
I fhall pafs by the Chairs 1,2, 3, 4, 5, 6, I fhall fee the 
‘Flambeau before 7, 8, 9, 10, 11, 12; and when I pafs 
before 7, 8, 9, 10, 11, 12, 1 fhall perceive the Flambeau 
ducceilively againft 1, 2, 3, 4, 5, 6. It then makes, or 
appears to make oppofite to me, the fame Motions as I 
ido. In like manner, when we pafs together with the 
‘Earth under the thirty Degrees of Liéra in the following 
Order, A, B, C, D, ec. from Weft to Eaft, we needs 
amuft fee the Sun under the Degrees of Aries in the fame 
‘Order, A, B, C, D, ec. from Weft to Eaft. He muft 
then appear to make his annual Courfe from Weft to Eaft, 
and daily advance forward therein, according the Succef- 
ceflion of the Signs. 

- 3. But while the Stars feem annually to move Weft- 
ward, and the Sun annually Eaftward rouad the Axis of 
the Ecliptic, the Whole feems every four and twenty 
Hours to revolve from Eaft to Weft round the Axis of the 
arth: A Diverfity which can proceed from no other 
\Caufe, but the two-fold Motion of the Earth revolving in 
one Year on its Orbit round the Axis of the Eliptic, and 
in twenty-four Hours on itfelf, that is, round its own 
AXIS. 7 4 | 

4. If the Portion of the fix Southern Conftellations is 
made a fmall Matter larger than the other Half, and the 
Sun be not exactly in the Middle of the Orbit, the Earth 
being feven or eight Days longer in the Southern Signs, 
fhall fee the Sun eight Days longer in the Northern, as is 
agreeable to Experience.. 

5. When the Earth, yearly advancing in her Orbit, 
‘keeps the Axis on which it revolves every four and 
twenty Hours perfectly right and parallel to the Axis 
of the Ecliptic, without inclining to either Side, then 
will the Sun and Stars always keep an uniform Afpeéct 
with regard to all Nations. Days fhall be neither fhorter 
or longer in one Seafon than in another; and Seafons 
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will always be the fame, or rather, there will be but one 
Seafon. The only Variation of the Heaven will confift 
in the annual Progrefs of the Stars towards the Weft, and 
of the Sun towards the Eaft: But the Points of the rifing 
and fetting will not change. It is felf-evident, that this is: 
not the Oeconomy of the World. : 
In order to underftand, and to fix at: 
The Inequality Once the Inequality of Days and Seafons, , 
of Seafons and we need only to incline the Axis of the: 
Days. Earth twenty-three Degrees and a Half to: 
the Axis of the Ecliptic; always keeping) 
that Axis parallel to that of the World (C), and to ob-. 
ferve well the Points of the Globe, where the Half which: 
is enlightened by the Sun terminates. The inclining of 
the terreftrial Axis, the conftant Parallelifm of that Axis,. 
and the greater or lefs Remotenefs of the Solar Horizon. 
with regard to that Axis, are the Source of the Inequality 
of Days and Seafons. | 
Let us, by the Affiftance of a Figure, render this Solar 
Horizon, and all its Viciffitudes or Changes of Place, 
more eafy to be conceived. This Pafte-board H.S. which 
1 have madeeinto half a Circle, being perpendicularly 
placed on the Middle of the terreftrial Globe, may be 
a very juft Reprefentation to you of the Edges of the 
enlightened Half which is towards the Sun, and of the 
obfcure Half which is on the other Side. I fhall call this 
Pafte-board the folar Horizon. I have faftened the two 
Legs of the Semi-circle H, S, with two little Supporters 
in the Form of Shoulder-pieces; that we may be able te 
fix it, fo as to make it ftand at Pleafure, on what Place 
‘{oever of the terreftrial Horizon we fhall think fit. In- 
ftead of a whole Circle, which we fhould have to repre- 
fent the Half of the Earth enlightened by the Sun, ] 
‘am contented with a Semi-circle, that I may make it 
flide more eafily, and put it wherever I pleafe. Imagina 
‘ion may prolong it under the Globe, and fupply the reft. 
Let us place the Earth T under ries, with the Axi 
© N, M, parallel not to the Axis of the Ecliptic B, but te 
that of the World C, and the folar Horizon facing th 
-Sun. In this Situation, the Axis of the Earth N, M 
Xes in the Plane of the folar Horizon, that is, that th 
Arc: 
3 
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 Arétic Pole N, may be exaétly at the Border of the folar 
|Horizon on one Side, and the Antarétic Pole M, at the 
‘South Part and Border of the fame Circle, which marks 
ithe Limits of the Night and the Day. The Sun cannot 
‘enlighten any thing more by his immediate Light. All 
ithe Points of the Earth, by revolving round that Axis 
iin four and twenty Hours, vifibly make half of their 
‘Revolutions in the enlightened Part, and the other Half 
‘in the obfcure Part. There is then that Day, viz. the 
239 of September, an univerfal Equinox; whence the 
Sign under which the Sun then feems to be, has borrowed 
‘its Name of Libra, or the Scales. By changing the 
'Earth’s Place, and bringing it to the firft Degree of 
Taurus, you fee that the enlightened Half is no longer 
ithe fame. The Borders of it neceflarily have flid, as it 
‘were, to other Points. We are obliged to place the 
ifolar Horizon in fuch a manner as that it may exa@ly 
‘face the Sun. If you turn both the Axis and the Earth 
‘and the folar Horizon in fuch a manner, that the one 
does not leave the other, it makes a Situation entirely like 
ithe foregoing, and you will again have an Equality of 
‘Days and Nights; fince all the Points of the Globe will 
‘in their daily Revolution, be as much above as below 
ithe folar Horizon. But if the Axis of the Earth N, M, 
| fhall remain parallel to that of the World C, while the 
(folar Horizon changes its Place; then every thing changes 
‘with it. The folar Horizon cuts the Axis at the Centre; 
ifo that one half of the Axis M is on this Side of the folar 
| Horizon towards the Sun, and the other Half on the op- 
| pofite Side. One of the two Poles is then more and more 
engaged in the enlightened Half, and the other Pole finks 
more and more into the obfcure Part. We now begin to 
fee, that the Points or Nations which turn together with 
‘the Earth towards the Pole that looks towards the Sun, 
(may be longer in. the enlightened Half than in the 
‘other. But this will become more evident by placin 
‘the Earth under the Sign Cancer. She then fees the Sun 
under Capricorn; and keeping her Axis parallel to her 
foregoing Situation, or to the Axis of the World C, fhe 
‘removes her arctic Pole N from the Sun, and inclines 
her antarétic Pole M twenty-three Degrees and a half to- 
wards the Star. Had fhe her Axis parallel to that of 
| G 3 the 
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the Ecliptic, fhe would fee the Sun pafs through all the 
Points of the Equator: But having then her Axis on the 
Side M, inclined twenty-three Degrees and a half towards - 
the Sun, fhe fees him twenty-three Degrees and a half 
above her Equator; and as fhe on that Day, wiz. the 
224 of December, prefents to him, in her Revolution 
from Weft to Eaft, Points always diftant twenty-three 
Degrees and a half from the Equator ; the Sun will from 
Eaft to Weft appear to. delineate the Tropic of Capricorn. 
if thence the terreftrial Globe T fucceffively advances 
under Libra; the Circle of the folar Horizon, in order 
to face the Sun, changes its Place a little, forms a 
fmaller Angle with the Poles, and at laft approaches them 
anew, or joins them again, when the Earth, being under 
Libra, fees the Sun in Aries. That Day, which is the 
21% of March, the two Poles again cut the two Sides of 
the Horizon: Neither of the Poles is inclined towards the 
Sun, which by neceflary Confequence muft fall upon 
one Point of the Equator: And as the Earth in its 
Revolution, brings on all the Pointe which are at an 
equal Diftance from the Poles, the Sun, on that Day, 
{ems to defcribe the Equator. Befides, all the Points of 
the Globe, by fucceffively going up and down, are as 
long above as they are below the folar Horizon. They 
then have all twelve Hours Day, and as much Night, on 
the 21% of March. 

The very next Day the folar Horizon changes its, 
Place; but the Axis is not altered in the leaft. The 
folar Horizon does then begin to recede therefrom, and 
to. leave the Ar@tic Pole N, which remains. elevated in 
the enlightened half; whereas the other Pole M begins 
to be immerfed in the obfcure half. The folar Horizon, 
every Day recedes from the Arctic . Pole, till the Earth 
being placed under Capricorn, the Limits of the folar 
Horizon are diftant 23 Degrees and a half fromthe Arctic 
Pole N. 

In this Situation, wherein. all is very, obvious, let us 
chufe three or four Points, or three or four Countries. 
differently fituated, in order to know what will happen 
on this occafion to them. Let us, for Inftance, take thofe 
under the Poles, thofe. who live under the Polar Circle, 

, ; thofe 
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‘thofe under the Tropic; and laftly, thofe who dwell under 
‘the Equator. — | 

1. Thofé. who: are under. the Pole N, or that have 
‘the celeftial Pole for their Zenith, have the Equator for 
‘their peculiar Horizon. Now the Equator here is twenty- 
three Degrees and a half below the Sun: They then fee 
him; revolve round them at the Height of twenty-three 
Degrees and half above their Horizon. There have been 
already three Months fince thefe People came to the 
Verge of the enlightened Half, and they will be three 
other Months more before they reach the other Limit of 
that Half: They have then a Day: of fix Months long. 
They will:be afterwards fix Months, or nearly fo, under 
the folar Horizon; and confequently all that Time with- 
out fecing the Sun. The People next the Pole, making 
their daily Revolution between the Axis and the folar 
Horizon, will be feveral Months together without touch- 
ing the folar Horizon; and confequently have a Day 
feveral. Months long. For this: Reafon they diftinguifh 
the Climates towards the Poles by Months, ; 
that is, in Degrees, or by Nations, the * The Monthly 
Days of which may, among themfelves, Climates 
differ. by the Space of one or more 
Months. 
2 What will happen to thofe who are under the 
Polar Circle? Since they are twenty-three Degrees anda 
half diftant from the Pole, and the Pole is as much di- 
ftant from the folar Horizon; all thofe who are under 
the. Circle, or at that Diftance from the Pole, fhall on 
the 224 of June make their diurnal Revolution round the 
Axis;y without pafling under-the folar Horizon: They 
will indeed come clofe, or graze upon, but not touch it: 
They then will have one Day four and twenty Hours Jong 
andthofe who are fomewhat lefs remote from the Pole; 
may’ be feveral Days together without defcending under 
the folar Horizon. Thefe may then among themfelves be 
diftinguifhed by daily Climates, that is, 
Climates where the‘Æncreafe of the Light Daily Climates, 
fhall come.to one, two, or three, or even 
more Days long. 
ug. But all fuch as are four and twenty Degrees, and 
more, remoté from the Pole, even as far as the Equator, 

O 4 make 
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make with the Earth a Revolution, the greateft Patt of 
which is in the enlightened Half, and. the fmalleft Part 
below. All thefe People have then unequal Days and 
Nights. None of them can have a Day twenty-four 
Hours long; becaufe they all of them, fome more, fome 
lefs, cut upon the under Part of the folar Horizon. For 
this Reafon, from the Equator to the polar Circle, they 
reckon the Increafings of the Light from Country to 

Country by hourly Climates; and they affign 
Hourly Cli- a new Climate, wherever the Day is on the 
mates.  twenty-fecond Day of June, half an Hour 

longer than in the preceding Climate, be- 
ginning from the Equator, where the Day is at all Times 
twelve Hours long. 
: 4. Nothing can be eafier than the Determination of the 
Increafings of the Day, and of the Diminution of Nights 
from the Equator to the Pole. Except the two Days on 
which the folar Horiaon depends on the Situation of the 
earthly Axis, and when the Equinox is univerfal, the 
faid Horizon every Day of the Year cuts the terreftriak 
Axis through the Centre, which is the fame with the 
Centre of the Equator. Each Point and Nation under 
the Equator, is then ever twelve Hours above, and 
twelve Hours under, the enlightened Half; the folar Ho- 
tizon making with the Axis an Angle, which always 
increafes from the Equinox to the Solftice, where it is 
twenty-three Degrees and a half. The Day muft needs 
always increafe to that Solftice, in the Half which looks 
towards the Sun, and that increafing muft be every Day 
greater and greater from the Equator to the Pole. 

Let us chufe out a Point or a Place fituated twenty- 
three Degrees and a half above the Equator, that 1s, 
under the Tropic of Cancer; for Inftance, Sienna, a City 
on the Confines of Egyps, and Adyfinia, being brought to 
the Border of the folar Horizon. it will defcribe from 
Weft to Eaft, a Circle parallel to the Equator, and on 
the twenty-fecond Day of fuse will fee the Sun pafs juft 
over it ina contrary Direction. Suppofe we have a mind 
to know, how long the Day will be at Sienna. A plain 
Circle T may here ferve inftead of a Globe. We may 
divide each of the Parallels that crofs it into twelve equal 
Portions, to reprefent twelve Hours, or once. half Bee 
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Jaily Revolution. We then have, from the Point marked 
put 14, where Sienna is fituated, to the Axis C, fix Por- 
tions or Hours. Let us reckon fix other Hours from the 
‘Axis to the other Border. But we muft fubftra@ from 
thefe laft fix Hours, what is under the folar Horizon, 
ince it is the Night which is about five Hours. There 
remains an Overplus, which you fee in the Angle be- 
tween the Axis C, and the folar Horizon H S, which is 
an Hours Day more to be added to the other fix. But. 
we fee in that Circle but one half of the Revolution: We 
amuft therefore double the Sums, and we fhall have for 
Sienna fourteen Hours of Day, and ten Hours of Night. 
‘And what I have faid of the Northern Hemifphere, the 
‘Company may apply to the Progrefs of the Night and 
Day in the Southern Hemifphere. Thus all the ‘Motions 
Ho various of the Stars and the Sun, the Inequality of 
Seafons and Days, in a Word, all the Variations of the 
‘Heaven, are a plain Confequence of the annual Paflage of : 
the Earth round the Sun, and of her Revolution in four 
rand twenty Hours round her own Axis, invariably direct- 
ied and pointing towards the North. 

There remains but one Phenomenon, 
rwhich I have not yet accounted for. The The Preceffion of 
celeftial Signs, in a certain Number of the Equinoxes. 
‘Years, feem by little and little to quit the | 
(Points under which they were feen before, and with re- 
[gard to the Point of the Equinoxes, to recede feveral 
Degrees towards the Eaft. In order to account for this 
Preceffion, it will be fufficient to conceive, that in a very 
long Series of Ages, the Axis of the Earth infenfibly 
‘changes its Place, and defcribes a very {mall Circle from 
 Eaft to Weft. So all the Motions of the Heavens, which 
are fo contrary, and would be fo difficult to be made to 
agree, were they real, want no manner of Reconciliation, 
| becaufe they are only apparent, and the Appearances have 
no other Origin than the Diverfity of the Motions of our 
Earth. Let a Waterman, in order to amufe his People, 
make his Gondola whirl about as he pañles before the 
Tower of St. Mark; his Paflengers will fee the Tower 
advance, then pafs before them, then go back; and they 
at the fame time will every Moment fee it turn round 
them. Muft they therefore bufy themfelves about recon- 
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ciling the feveral’ Motions of thé ‘Tower ? Sure’ it did not 
ftir from its Place, and all thefe Appearances have their 
Origin, both in ‘the fücceflive Prosreffion, and in the 
téfnino ofthe Gondola. 2 “VS SIG nie CE he tS 
But the Planet Fupiter, which now thews itfelf clearly, | 
invites us to refume our’ Telefcopes, and look out for the 
four little Moons‘which attend it, 7 9 
Sueh-ig the Ground and Subftance of Copernicus’s Doc- 
trine, which Galileo’ laid before the Venetian Senators, 
ond of the Exi@nefs of which he made them fenfible, by” 
fhewing them in Nature, with his new Inftruments, the’ 
Demonftrations of ‘the fame) But let us imitate his Mo-» 
_ defly’ What’ he gave ‘only as a fatisfactory Hypothefis,. 
let us propole as a bare Syftem, and confefs, that it was! 
attacked with Objections, which at firft feem very much: 
to leffen its Value, and its perfect Conformity to Obferva+ 
tions. y aa 


. -"Phe'moft puzzling Objeétion to Copernicus 
Objeétionss — was drawn from the Diverfity of the Sizes 
and Phafes under which the Planets fhould 
be feen, by receding from or approaching near the Earthy 
Copernicus confefféd, that the thing fhould indéed be as they 
faid, and he prophefied; that one Day or other thefe Va- 
rieties would be difcovered. Galileo has accomplifhed this 
Prophecy: Therefore the Objection becomes a Proof, and 
the Efforts which were made to overthrow this Hypo- 
thefis, had no other Effect than to makeit til ‘more ac- 
ceptable. TRE 
The fecond Objedion which was propofed' to Coper- 
nicus, and afterwards to Galileo, is, that if the Earth de- 
feribes an Orbit feveral Millions of Leagues broad, the ter- 
reftrial Axis, always. parallel to itfelf, mutt correfpond 
with fuch or fuch a Star, when the Earth is in Lidra, and 
‘fix Months after, when in Aries, muft correfpond’ with 
another Star, diftant from the preceding by as many Mil- 
lions of Leagues, as are contained in the Diameter of the 
Orbit. - Neverthelefs, we fee the terreftrial Axis, at one 
Time. as well as another, conftantly turned towards one 
Point of the Heaven, viz. two Degrees and a few Minutes 
diftant from the Polar Star. Fe FO ay 


~~ This ObjeGtion never puzzled Copernicus; becaufe it was 


cafy to feé that the Diftance of the'Stars from the Earth 
| nd is 
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is fo immenfe, that twenty or thirty Millions of Leagues 
appear not fenfible therein, and the two Points of the 
Heaven towards which the terreftrial Axis is turned at el- 
ther Equinox, though they be really as diftant from each 
other as the two. Extremities of the terreftrial Orbit, yet 
appear to us no more than a fingle Point. Thus two Ob- 
jects feparated from each other by a Space of thirty, forty, 
or fifty Foot, feem to us but one and the fame Thing, 
at the Diftance of one or two Leagues. ? 

Galileo, whom this Objection did not puzzle a whit 
more than his Mafter, with regard to this, prefumed ta 
prophefy, and he did it with the fame Succefs with which 
Copernicus had foretold the future clearing of the fir 
Difficulty *: “ I don’t defpair (faid the Florentine Aftrono- 
“ mer) but one Day or other fome particular Tokens 
«© will be obferved in the fixed) Stars, by Means of which 
“ they may be able to know, what the annual Revolu- 
& tion confifts in: So that the Stars, as well as the Pla- 
4 nets, and the Sun itfelf perhaps, will be fummoned to 
“ appear in Judgment, to bear “witnefs concerning the 
“ Nature of that Motion in Favour of the Earth.” 

_ MefMfieurs Cafini, Hooke, and Flamftead, the greateft 
“Names that we can quote for Aftronomical Obfervations, 
have for feveral Years together carefully obferved, fome- 
times one of the Stars which pafs through the Zenith, - 
fometimes the Polar Star. They found that both the 
Vertical and the Polar Star, in their greatcft Elevation, 
“appeared indeed under the fame Degree of their Circle, 
as well when the Earth was under Cancer, as when it was 
under Capricorn; but that they both varied their Situations 
by feveral Seconds. The Stars have among themfelves an 
invariable Situation, If then, in their pafiing again under 
the Meridian, they make with my Zenith, or with the 
Axis of the Earth, an Angle different from that I.had in 
the foregoing Obfervation, it is becaufe I have changed 
my Place, together with the Earth, which has pañed 
VESaite aie | 5 2 

» * Rem quampiam olim in ftellis fixis obfervabilem effe futuram, per 
quam cognofci queat in quo, confiftat angua converfio: Ita ut fixæ non 
minus, planetis ipfoque fole comparituræ fint judicio, ad reddendum tefli- 
monium hujus motôs in gratiam terre. Diahg. de Syftemate Mundi; 
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from one Side of its Orbit to the other. As if from the 
Terrafs of the Obfervatory I perceive the Steeple of 
St. Denys, through the two Slits of the Sights of an In- 
ftrument, and one fhould place the Inftrument a few Steps 
fatther in a like Situation, or rather parallel to the forego- 
ing. The Steeple fhall no longer be feen through the 
Sights, and I fhall be obliged to give them a gentle Thruft, 
to bring them again exaétly over-againft the Obje&. The 
Steeple did not change its Place; and its Removal to an- 
other Profpeét or another Point of the Circle, is a Proof 
of the Obferver’s having changed his Place, One might 
be thence apt to.conclude, that the Motion of the Earth 
makes a Part of Experimental Knowledge, and that it is 
Matter of Fat. 

The great Obje€tion which may be made againft the 
Copernican Hypothefis, is, (they will fay) that it autho- 
rizes the Irreligion of a great many Philofophers. Man, 
according to thefe, is very ridiculous to think, that it is 
for his Sake that the Stars fparkle, the Sun rifes, and Na- 
ture difplays its lofty Scenes. If the Planet Fupiter has 
four Moons, it is in order to convey Light upon it during 
the Night: But why fhould Light be conveyed where 
there were no Inhabitants? The Planets are then fo many 
Earths, and if the Stars fhine of themfelves like the Sun, 
it is evidently becaufe they light fome other Planets. We 
are then much in the wrong, to attribute to ourfelves the 
Ufe and Service of the Fires that fparkle in the Heavens: 
The Hypothefis of Copernicus proves, that they don’t thine 
for us, but that we make ufe of them. 

Whether we make ufe of them only, or whether they 
be made for us, is ftill one and the fame thing. Pray, 
do you think we can with any Reafon find the leaft Dif- 
ference in that? Gop alone knows, for what particular’ 
Purpofes he defigned each of thofe fiery Globes, which 
he in fuch Number, and with fuch Magnificence, has {cat 
tered around us. If we fhould fuppofe him to have there 
diftributed feveral Intelligences, in order to be praifed by 
them; I fee nothing in this noble Sufpicion, that can any 
way clafh with Gop’s Majefty, or weaken our Gratitude: 
And though he fhould make them the Abodes of fo many 
different Clafies of Creatures, yet are we not a whit lefs 

obliged 
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obliged to be fenfible of the Advantage of our Condition, 
and to thank Gop for having granted us the Sight and Ufe 
of thefe Globes, The Inhabitants of Paris are not ex- 
travagant, when they think themfelves happy, that our 
Kings have flung open to them the Gardens of the Tuille- 
ries and the Luxembourg, though thofe who dwell in thefe 
Places, and even Foreigners, have the Privilege of walk- 
ing there as well as the Parifians themfelves. Gon’s Fa- 
vours are not the lefs defigned for us, becaufe others may 
alfo fhare them with us in common. 

But there is ftill fomething more: Good Senfe and 
Truth are only to be found in the Language of the com- 
mon People, who feeing no other Being but Man, that 
can enjoy the Oeconomy of this World, glorify Gon for 
having created it in Favour of Man: Whereas Falfhood 
and Miftake are palpable in the Argument of the pretend- 
ed Philofopher, who thinks, that the Multiplicity of 
Worlds fhould be a juft Reafon to criticife on the Lan- 
guage of the People. If there are Inhabitants in Fupiter, 
they have four Moons during the Night, whereas a fingle 
one is fufficient for us. Their Night is then quite diffe. 
rent from ours. By their Remotenefs, they muft needs 
have their Sun fmaller than ours; or if they havean At- 
mofphere otherwife formed than ours, they fee it either 
larger, or otherwife coloured than we do. They then 
have another Sun. Aftronomers have obferved from the 
Direction of the Spots which revolve over the Difk of Fu- 
piter, that the Axis of that Planet is perpendicular to 
the Ecliptic, and that the Globe makes it’s Revolution 
in ten Hours time. They confequently have an uniform 
Seafon, Days perpetually equal, a Night of five Hours, 
and a Day as long; while our Days are of four and twen- 
ty Hours, and our Seafons vary by a perpetual Alternative. 
Their Year isnot ours. Twelve of our Years make their 
twelve Months. Every thing then changes from one 
Sphere to another. Let each of them, if you will, be res 
puted as a World by itfelf and apart: Every one of thefe 
Worlds has its peculiar Struéture and proper Advantages; 
The Inhabitants of one World do not thank Gop for the 
Order enjoyed in another. They have not the leaft Idea 
of it: They thank him for what they have received.: 
We likewife praife him for our Sun, our Moon, our Hea- 

Ven, 
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ven, our Year, our Atmofphere, and the fpecial Provi- 
dence by which he has fecured to us the Enjoyment of 
that magnificent Profpe&. We are the Centre of them; 
fince we are the only People in the Univerfe for whom all 
thefe Cautions were taken: And as the Oeconomy of our 
World is not only for us, but alfo for us alone; there is 
neither a Prefumption or a Miftake in the Perfuafion Man 
has, that Gop had him in View, and vouchfafed to bufy 
himfelf about him: whereas the Error is palpable in the 
Notions of the falfe Philofopher, who from the bare 
Sufpicion of the Plurality of Worlds, immediately con- 
eludes, that he is no longer the Centre of the fine Order of 
this, and who by multiplying them, fancies he will be 
able to lofe himfelf in the Croud, in order to avoid GoD’s 
 Goodneff, ‘and thus be exempted from the burdenfome Du- 
ty of Gratitude. 
If:it be the whole Heaven that with an inconceivable 
Swiftnefs turns round the Earth unmoved; this fhall be 
the Work of an infinite Power, always mindful of our 
Wants. If it is the Earth that turns, to procure all its 
Inhabitants the Services of the Light, and the Sight of the 
celeftial Flambeaux; if each Planet on its part revolves’ 
round it’s appointed Orbit; I! here find again the’ fame 
Power and the fame Goodnefé, though with an Oeconomy 
quite different. ‘The People may very well praife Gop 
for thofe wonderful Revolutions which ferve them fo re- 
gularly, without making any further Enquiry into the 
Manner, in which the whole is performed. But if fome 
Genius’s more elevated and more at Leifure, can add to 
. the Knowledge of the Bounty, that of the Performance: 
When Gop allows them a Glimpfe of: it; and begins to 
let them into the Secret of his Works; it is a Confidence 
wherewith he honours them: It is a new Motive of 
Praife; and a Virtuofo, whom his own way of confidering 
Things makes ungrateful, is the moft horrid of Mon- 
fers. -- 48, . Her 
: What a ravifhing Magnificence, and at the fame time 
what an amazing Simplicity in the Work of the Creator: 
thus to have placed his Sun in the Centre of the Planetary 
World,~and to make a Multitude of mafly Globes “float 
round it; which following without Letor Incumbrance; 
the {cveral. Courfes -prefcribed them, perpetually recclVé 
clés | from 
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from that glorious Star, their Light, their Colour, and their 

Life! Each Planet enjoys their Favours of the Sun, as tho’ 

| that Star*were made for it alone, or theré “were in our 
Sphere as many Suns, and even Worlds, as there are Planets 
therein. A Parfimony fubfifting with Effects fo fruitful, 1s 
in this Hypothefis an additional Chara@ter.of Truth. ‘ 

__ «Equally and perféétly agreeable to Experienceand Reafon, 
it has befides the fingular Advantage of accounting for and 
explaining all the Alterations, which Religion teaches us have 

happened, or one Day.or-other will happen, in Nature. 

When Gop keeps the Axis of the Earth direétly 
placed on the Plane of it’s annual Courfe, the Inhabitants 
of the Earth have but one Seafon conftantly the fame, and 
enjoy both a long Life and a perfect Equality of the 

Air*. But he no fooner inclines that Axis, but the Wa- 

ters immediately overflow the Earth: Seafons fucceed each 

other on the Globe: The Unevennefs of the Air fhortens 
the Life ef Men. It is fcarcely the fame Earth it was, 
There is a Time known to Gop alone, when he fhall 
give our Globe a fecond Jerk. The Axis of it will no 
fooner be put in Motion, but Men will fee the Heaven 
greateft Confufion. That Fall of the Stars, and that 

Flight of the Heavens, are a Language worthy him who 
made Man, and who alone knows the. Reafons of the 
Appearances which he makes Man feel. Nothing more 
grand and majeftic, nothing more exa€t than this Language. 
Men at the firft Shock of the Earth, will neceflarily fee 

the Heavens change their Place and fly away, as they now 
fee the Sun afcend, and from the Top of the Firmament 
defcend to the Point of it’s Setting. Copernicus himfelf 
faw the Stars rife and go down; and he faid with the ref, 
the Sunrifes, the Sun fers, without Fear of offending Truth. 

His Hypothefis, which accounts for the Occonomy of 
the World, becomes here the Interpreter of Scripture, and 
makes us clearly underftand, that the future Alteration 
fhall in all “it’s Circumftances foretold, be as fenfible as 

‘the aGual. Courfé of the Night and Day. It is a very 

‘rich Hypothefis indeed, which proves to be equally agree- 
able to‘Faith, to common Senfe, and the moft frequent 
_ and reiterated Obfervations. Coe ee 

% See the Letter at the End of the third Volumes 
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T HOUGH Galileo and his Difciple Torricellius, 
were ftill full of the falfe Notions of antient Philo- 
fophy; yet they muft be looked upon as the Fathers of 
modern Phyfics;, fince they were the firft who dared to 
maintain the Rights of Reafon againft the Authority of 
Ariftotle, which ftopped the Progrefs of Sciences by tyran- 
nizing in the Schools; and they firft introduced the Me- 
thod fo agreeable to Reafon, of making every Thing refer 
to Experience. Naturalifts, till Galileo, were no better 
than mere Talkers. Ever fince his Time, and after his 
Example, they all turned Obfervers; and it is on account 
of his having obferved what had efcaped the Eyes of all 
the preceding Ages, that the Italians ftyled him the Lynx- 

eyed Virtugfo. ac | 
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‘The Statics, both that which fets Levers and Weights 
+going, and that which gives Motion to Fluids, all Me- 
thanics, Aftronomy, and Phyfics in general, borrowed 
nany confiderable Helps from the Attempts made by Ga- 
deo on Motion, and by Torricellius on the Air. I fhall 
‘é contented with giving you an Account of the two 
ineft Difcoveries of each of them. ‘That of the firft is 
he regular Acceleration of heavy Bodies in their Fall. 1 
hall propofe it to you after my own Method, and in as 
ew Words as poffible. 

Let the Caufe which brings down the — 

stone flung into the Air be what it will; Of the Accelee 
+ is an exiftent Caufe *. The Stone, at ration of heavy 
what Degree of Elevation foever it may Bodies. 
se, receives the Impreffion of that Caufe. 
{hat which makes the Stone to fall, does then Influence 
tevery where, and at every Inftant after it has left the 
‘arth. Let us now from Reafon fee, what will happen 
© a Stone caft into the Air, in Confequence of this very 
lain Principle. We fhall be inclined to think ourfelves 
o have reafoned well, if our Argument proves agreeable 
© Experience. 

A Stone placed at twenty or thirty Foot Diftance from 
he Earth, and left to itfelf, fhould (one would think) 
acither afcend or defcend ; fince it has of itfelf no Inclination, 
»r any Motion of its own. It moves only as it is pufhed. 
ts Indifference in the Choice of one Direétion preferably 
0 another, is ftill augmented by the Equality of the Pref- 
are of the elaftic Fluid of the Air, which, by pufhing it 
s much towards the Heaven as towards the Earth, and in 
very other Direétion, fhould for ever contribute to keep 
t in the fame Place. However, we know, that there is a 
rery active Caufe, be it what it will, which pufhes the 
Stone downwards from above at every Inftant, and at 
what Point of the Air foever it may be. 

Any Body put into Motion, preferves as much as pof- 
ible the Motion it has got. The Stone will then, during 
he fecond Inftant of its Fall, and in all the follow- 
ng, as much as the Obftacle of the Air fhall permit, 
sreferve what Motion it has acquired in the firft. But the 

# See Difcorfi e Dimoftraxioni Mathematiche, intorno alla mecanica 
i movimenti locali del Signor Galileo Galilei lincece £ 
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fame Caufe which pufhed it atthe firft: Inftant; likewifé 
pufhed. it at the fecond. It then ‘adds a new Motion and 
anew Strength:to the: firft, and: its Swiftnefs in every, 
Moment, accelerated. ; The Proportion in which this hap- 
pens is this. Vou te wiohed a 
« Let us here repréfent Celerity with a Line. © A’ Line 
confifting of only two:or three Points, fhall’ reprefent a 
very {mall Acceleration, or a:beginning Celerity. A Line 
confifting of a greater Number of Points, fhall reprefent 
a greater Celerity. Thus, fuppofe that the Stone which 
begins to fall, réceives in the Space of a Second *, an 
Impulfion fufficient to make it crofs, for Inftance, thé 
Space of a Rod, Perch,’ or Pole fifteen Foot long; when 
it began to crofs that Space, it had not the fame Swiftnefe 
which it has acquired) when it had arrived at the End 
of that Pole. We may then reprefent the fucceffive “Int 
creafes of that Celerity with 15 Lines, which always be- 
come longer from the firit called! A, to the ft marked: 
out’ BC. When the Stone. fhall have acquired at the 
lower End. of the firft Pole the Celerity reprefented! by 
BC, it wall preferve this whole Celerity, and make ufe 
of it during the whole following Second. That Swiftnefs; 
which remains conftantly the fame during the fecond 
Space of Time, may be reprefented by fifteen Lines ‘of 
the fame Value with BC. : : . Jon 
- Now thefe fifteen Lines marked out B C, BC, are evi- 
dently the Double of that which we marked'out A BC; 
fince they form the Square BC, BC; whereof A B C is 
but the Half. The Stone muft needs then during the fe- 
cond: Second, have obtained a Swiftnefs twice as ‘great as 
that which it has: had during the firft. It will ‘then tra 
verfe the Space of two Perches during the fecond ‘Time? 
But befides this Celerity acquired and continued during 
the whole fecond Interval, it contraéts as much Swiftnel 
as it did in the firft, by the. permanent Influence of Gra- 
vity, let the Caufe which operates it be what ir will: The 
Stone muft then, befides the Swiftnefé it then had, acquire 
inthe fecond Time the fame Quantity of Motion as in 
the firft Second; and‘ by virtue of that Force crofs a Space 
equal’ to that which it croffed at firft, viz. another Perche 
- * The fixticth Part. of a Minute, which is the fixtieth Part of “an 
Hour. We > Red. he 


Of the MICROSCOPE, 307 
ft muft then, during the fecond Second, crofs three Poles, 
‘wo by the preferved Celerity, and one by the Swiftnefs 
‘ucceflively acquired in the fecond Time as well as in the 
rt, The Stone, in moving during the third Second, re- 
sains the firft Celerity acquired, which is as BC; and an- 
other Celerity newly'acquired, which is again as the Line 
B C. We may now call the Celerity BC, a Degree. 
three or four Forces or Celerities, each of the Value of 
3 C, fhall be called three or four Degrees. If the Stone 
has, with a Degree of acquired Celerity, croffed two 
Perches; now or in the Beginning of the third Second, 
‘hat it proves to have acquired a fecond Degree, it muft 
srofs four Perches, and a fifth one by the Impulfion of 
Gravity, which, during the third Second, is as powerful 
and active as in the firft Interval. The Stone has then, 
inthe Beginning. of the fourth Second, two Degrees of 
sreferved Force, and another newly acquired, which is 
three. If one Degree is fufficient to make it crofs two 
Perches, three will be fufficient to make it crofs fix. The 
Stone will then, during the fourth Second, crofs a Space 
of fix Poles, and the Space of a Seventh be obtained by 
the Impulfion of Gravity always perfevering. It will 
then, in the Beginning of the fifth Second, have three 
Degrees of Force preferved, and one newly acquired, that 
is, four entire Degrees: Therefore it will, during the fifth - 
Second, crofs through eight Perches, and through the 
ninth one by virtue of the fucceffive Impulfion of Gravity. 
ft will be the fame in Proportion in the following Times. 

By this very plain Calculation, it is evident, that the 
particular Sums of the Spaces pañled through, are one 
Perch or Pole for the firft Second ; three Perches for the 
next Second ; five for the Third ; feven for the Fourth, ee. 
in fhort, the Sums of the Perches or croffed Spaces are, 
from one Second to another, as the following odd Num- 


Ms 1, 3, 6, 7, 0 Els F3. 


af Second 2 2% Second ? _34 Second 4 sai 
4 Perch. * 3 Perches. 5 Perches. Sh 


4 Second” 5th Second 6th Second 
7 Perches. £ 9 Perches, î 11 Perches... à x 
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If afterwards, at the End of every Second, you colleé&: 
the particular Sums of the Spaces crofled by the Stone in: 
that Second, with the Sums of the Spaces croffed in all the: 
preceding Seconds; you will find, that thefe total Sums: 
are as the Squares of the Times. For if you join one Perch . 
of the firft Second, with the three of the following, they: 
will make four: Now, four is the Square of two, or the: 
Number two multiplied by itfelf. If you join the five: 
Perches of the third Second with the four Perches of the: 
two preceding Times, they will make nine: Now, the: 
Number nine is exactly the Square of three; for three: 
times three are nine. If you join the feven Perches of 
the fourth Space of time with the nine preceding, they 
will make fixteen: Now, four times four make fixteen,, 
The total Sum of the Spaces gone through muft then 
prove to be as the Square of the Times, or if you will. 
as the Square of the Celerities, which increafe as the 
Times. What we have juft faid of the Acceleration of 
falling Bodies, we may fay in a contrary Senfe, of the 
flackening of whatever afcends; becaufe the Force which 
raifes it is inceflantly diminifhed by the Caufe of Gravity. 
Therefore, if you throw a Body into the Air with a Force 
equal to the five Degrees of Celerity,. which it fhould ac- 
quire from Gravity in falling during five Seconds, and 
without taking Notice of the Acceleration, which in the 
Fall proceeds from the acquired Motion; that Body 
thrown will have but four Degrees of Celerity at the fe- 
cond Second, three at the Third, two at the Fourth, and 
the remaining Force expires with the fifth Second. | 

What we have juft eftablifhed by Reafoning on the Ac- 
€eleration of heavy Bodies, is not a bare Opinion. Itisa 
Phænomonon for the firft time obferved by the celebrated. 
Galileo, and confirmed by Experiments made at the 
Obfervatory, by the Help of the Hole contrived in the 

Vaults, from the upper Terrafs down to the Bottom of the 
Caves. | 

The Experiment which makes for the 

Of the Preffure Glory of Torricellius, is the rifing of Li- 

a KE » and quors in Pipes void of Air. The Conduit- 

, at an Pipes makers of the Grand Duke had bethought 

void of Air. themfelves, to make Pipes higher than 

thofe wherein Waters rofe as nr: 

ut 
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gut as they did not experience from thefe Pipes of a new 
tru€@ture, the Affiftance expected from them, and the 
Pump refufed its Service when the Water was to be raifed 
tbove thirty-two Foot, they communicated the Thing to 
Salileo, and afked him the Reafon of it. Our Philofopher 
cor that Time was furprifed, and unprovided of an An- 
‘wer. However, he put a gocd Face on the Affair, and 
zravely replied, that Nature abhorred a Vacuum only to 
the Height of thirty-two Foot. The Conduit- makers 
cook this as a Principle; and that Rule, falfe as it was, 
for the Caufe pretended, yet carried on their Works per- 
Feétly well, as to the expected Effect: So true it is, that 
à Man may, without any great Danger, be miftaken with 
regard to the Caufe of what he does, provided what he 
executes be directed by Experience: Experience is indeed 
our true Phyfics. : 
Torricellius *, vexed at the Water’s refufing to afcend 
more than thirty-two Foot in a Pipe void of Air, made a 
mew Experiment on a maffier Fluid. He filled with Mer- 
cury a Pipe well ftopped at one End; he fet it up with 
the open End immerfed in a Veffel of Mercury; then 
‘withdrawing his Finger, without putting the Orifice ‘of 
the Pipe quite to the Bottom of the Veflei, he faw the 
Mercury in the Pipe come down, and leave an empty 
‘Space at Top, and remain fufpended at the Height of 
twenty-feven Inches. How! faid he; Nature abhors a 
\Vacuum only to the Height of thirty-two Foot when it is 
‘Water that afcends ina Pipe void of Air, and only to 
itwenty-feven Inches when it is Mercury ? Vacuum does 
‘not frighten her beyond thefe Meafures! But why does 
‘fhe fear it to more than twenty-feven Inches, when it is 
“Water that rifes? Very likely this Horror of Vacuity is 
‘an idle Fancy, a mere philofophical Cant, which we take 
for good Coin without underftanding it. Let us endea- 
‘vour to find out fomething better. His Spite and re- 
‘peated Experiments led him at laft to a very ingenious 
Conjecture. This Diverfity of Elevation in two very dit- 
ferent Liquors, appeared to him to proceed from the Di- 
verfity of their Weight. For, though neither he, or 
perhaps any other Philofopher living, ever knew what 


# In the Year 1643: ao 
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Gravity is; -yet it exifts: It hurries us away : It crufhess 
us: It is a moft real Effet. As he was then fearching: 
what Weight: might thus counterbalance thefe two Fluids,, 
he thought Nature hinted-to him, that a Column ‘of Air,, 
correfpondent to the Orifice of the two Pipes, might per. 
haps hinder the Fluids from falling, and kept them up at! 
unequal Diftances, becaufe the twenty-feven Inches ofl 
Mercury being very likely of the fame Weight with thirty-. 
two Foot of Water, ‘which is a-rarer kind of Matter, the: 
Column of Air proÿed:to be equivalent to either of thefe: 
fluid Maffes. This Conje@ture, as well asthe double Ex-. 
periment of the Pipes, foon took Air, and fpread -abroad, 
Mr..* Pafchal improved ‘the Experiments, and gave the: 
Conje€ture an Air of a Demonftration. Nothing appeared | 
to him more fatisfactory than the Experiment made by) 
his Direction on the Pui-de-domme, a Mountain near Cler- 
mont in Auvergne. The Column:of Air being fhorter at. 
the Top of that high Mountain than it was at the Foot, 
he thought it ought to weighlefs on that Account ; and 
they found, that in Conformity to his Expe“tation, the 
Mercury, which at the Bottom of the Mountain maintain- 
ed the Height of twenty-fix Inches, was come down to 
twenty-three at the Top. Among other very fenfible 
‘Means he employed a crooked Pipe, as you fee it in the 
Figure. The End marked A, is hermetically fealed up, 
The Orifice B is exactly covered with a Piece of a Bladder. 
The Pipe being full, muft be turned up-fide down as ufual. 
When you take your Finger from the End dipped into 
the Mercury, what will thence happen? If the Air weighs 
or preffes, it will keep up the Mercury of the Pipe juft at 
the Height of twenty-feven or twenty-eight Inches in C, 
and the Mercury which is in the crooked Part D, having 
no relation to the Air, will, on each Side, put itfelf in 
an Equilibrio in the two Branches. But if you open the 
Orifice B, the Air muft precipitate the Mercury from the 
Pipe ftraight into the Vafe, and raife the Mercury which 
is in the crooked Part D, upto A. And this is indeed 
-what happened in all the Trials made of it. However, 
I don’t know whether it is perfeétly certain, that this 
Effect of Fluids in Vacuo proceeds from the Weight of 


* In the Years 1644, 1646, and 1648 
3 the 
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ne Air. It ‘has been: fince acknowledged; that ithe Air 
as a .very «powerful: Spring, ‘and that: Spring poffibly is 
ae-trde Caufe of what is attributed to the Preflure of the 
Weight. ~ € Hnrod Th. yriiget 387 To osozan tit 
Some Virtuofo’s who had:left in a cer- © 
ain -Place'a Pipe of this Kind, whofe The Invention of 
sether End was immerfed in a Veflel of the Barometer. » 
Mercury, foon perceived that the Mercury | | 
which -was fufpended in the Pipe without falling out, 
was not always at.the fame Point; but that it rofe in dry 
Weather, and funk at the Approach’of Rain, and fome- 
imes was fuddenly agitated at the Approach of ‘Storms. 
All théfe Obfervations were reduced into Rules: They 
out a Paper with Degrees marked upon it, or a Scale of 
several Marks towards the higheft Part of the Fluid, in 
order to compare the Progrefs of it, and thence to deduce 
‘ome Prognoftics on the Changes of the Air. They 
hhought they had found fome that were pretty certain for 
‘he Space of one Day, which would be already ‘of very 
‘Mportant Services and inftead of the little Veffel or 
Ciftern feparate from the Pipe, they added to the latter 
1 Glafs: Vial full of Mercury, making the Pipe fomewhat 
elbowed or crooked, and keeping the Vial open at top, 
freely to receive ‘the Impreffions of the Air. As that 
Bottle was three or fourfcore times broader than the 
Pipe; if the Impreflion of the Air by its Alterations 
make the “Liquor of the Veffel to defcend one Point, 
there enters of Neceflity a great many ‘times as much 
into the {mall Orifice of the Pipe; fo that the'rifing or 
finking ofthe Mercury in the Pipe, becomes ‘thereby 
extremely fenfible: In a Word, they found out ‘the 
Barometer. , 

Manyiieat Enquiries were made into the Reafon why 
the Air, which one would think ought to be heavier at 
the Approach of Rain, fuffers the “Mercury of the Pipe 
to fink, rather than to raife it higher by the Preflure of 
that of the Veffel — PEL: A + 

: Tothe: common Conjeétures I ‘fhall add one, which 
will'at deaft have the Merit of ‘not ‘being long. There- 
remainalways between the Tube and the’ Mercury poured 
‘into it, a great many Bubbles of Air, féveral of which 
fill the Top of the Tube after the Mercury ericiurs 
c Theie 
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Thefe Bubbles of Air are always the fame in Quantitÿ : 
But the Quantity of the Fire that creeps into or out of 
it may vary: They therefore may contraét or dilate: at 
the Approach of the Rain. The minute Drops of rarified: 
Water, which every where fpread, are fqueezed and 
ftopped by the Sides of the Glafs. The Fire which gets 
out of them, eafily infinuates itfelf where the Water 
cannot enter, and dilates the Bubbles of Air it finds in the 
empty Part of the Tube, fo as to prefs fomewhat gently 
that Surface of the Mercury, which then yields and finks. 
‘The fame Thing will happen, if you prefent a burning 
Coal to the upper Part of the Barometer; and if the 
Mercury does not fink there in hot Weather, it is becaufe 
the Heat does not circulate lefs in the Air that preffes 
the Mercury of the Veffel, than it does in the Bubbles in 
the Vacuity. It is then probable, that the lowering of 
the Mercury at,the Approach of Rain, is owing to the 
accidental Fire which infinuates itfelf into the Bubbles of 
Air in the Pipe, by quitting the Bubbles of Water which 
are condenfed, on the outfides of the Glafs. This Suf- 
picion feems to be countenanced by the {mall Lightnings, 
-which that Fire fometimes caufes, when the Barometer is 
jogged in the dark. 
A Dutch Peafant named Drebbel, is re- 
The Invention puted in the Beginning of the XVII 
of the Ther- Century to have had the firft Idea of ano- 
mometer e ther Inftrument, which commonly is an- 
nexed to the Barometer, and is callea the 
Thermometer, becaufe it meafures the Degrees of the 
Heat, as the other does thofe of the Weight or Spring of 
the Air. i. | 
The Thermometer is nothing but a round Bottle, hav- 
ing at Top a very long and {mall Neck or Pape, whofe 
inward Diameter is twenty, thirty, or as many Times a: 
one thinks fit, narrower than the Body of the Bottle; fc 
that if you clofe the Pipe at the Lamp of an Enameller. 
after having filled the Bottle and a Part of its Neck with 
coloured Spirit of Wine, the Liquor cannot fwell anc 
. mount one Point in the Body of the Bottle, without af 
cending twenty or thirty Points inthe fmall Tube, Spiri 
of Wine is fitter than any other Liquor for this Purpofe. 
becaufe it never freezes. The Fire which rolls in th 
externa 
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external Air cannot increafe therein, without infinuating 
into whatever it meets with, and confequently into the 
ILiquer contained in the Glafs Ball of the Thermometer. 
It cannot enter into the Body of the Ball, without dilat- 
ang the Spirit of Wine; and if it dilates it ever fo little, 
it fenfibly caufes the fmall Thread of that Liquor to af- 
cend in the Tube. On the contrary, if the Fire leffens 
either in Quality or A@ivity in the Body of the Air, it 
proportionably diminifhes in the Mafs of the Spirit of 
‘Wine. This condenfes a fmall Matter; and if the Dia- 
imeter of the Ball is to that of the Tube as 1 to 20, the 
‘Liquor of the Ball cannot condenfe the quarter Part of 
one Line, but the Thread of the Tube finks at leaft twenty 
Quarters of one Line, that is, five Lines. A graduated 
‘Scale, glued on Board wherein the Tube is fet, fhews 
the Dilatation or Contra@tion of this Liquor. But the 
‘Fancy of the Workmen being the only Rule that deter- 
‘mines the Proportion of the Ball of the Tube, that ge- 
nerally determines the Point from which the Numeration 
is to begin: that alfo determines the Choice of a Liquor 
‘more or lefs capable of being dilated; that, in fhort, af. 
figns to the Degrees their Meafure: The natural Confe- 
‘guence of this Variety in the ConftruGtion, is, that we 
hardly know what we fay, when we mention fuch or 
fuchan Elevation of the Thermometer. It is felf-evident, 
that the Thermometer of two different Towns, or even 
|Houfes, will never fpeak the fame Language; fo that they 
can never be compared together. 

Mr. De Reaumur *, by reducing the ConftruGion of the 
‘Thermometer to fuch Rules, as make it uniform and con. 
‘ftant, has enabled us to compare the Advices of the 
‘Thermometer of Paris, with thofe given by the fame In- 
ftrument at Rome, London, or Confiantinople. 

The Ufe of the Thermometer is not an Amufement of 
‘mere Curiofity. It ferves to determine the Degree of 
‘Heat.we think fit to give to the Air of a Room, the 
‘Water of a Bath, and a hot Green-houfe; whether we in 
tend to forward our ordinary Plants, or to preferve fome 
foreign Plants therein. This Inftrument rules an infinite 


* See his excellent Memoir 1730. or the Explication found upon 
‘the Thermometers of that Conftruétion, at the Abbé Vol/et’s in 
 Quai-Conti, 
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Number of éxperiments, wherein, we are exa@ly to judge 
of the Degree of Heat, of Fermentations, and of the De 
gree of Cold in what has been artificially frozen. In fhort, 
it is moft particularly from the Comparifon of Thermo-. 
meters of an uniform Conftruction, and placed in different 
Countries, that we may draw Confequences fit to bring 
the Knowledge of the Air to its Perfection. | 
In order to judge rightly of the Variations of the Heat; 
the Thermometer muft be put in-a free Air to the North, 
and in Places inacceffible to the Sun, to great Reflexions 
of the Light and the Heat of Chimnies."The North is like: 
wife the moft favourable Expofition for the Barometer. — 
DU | There is another Machine defigned to 
The Invention of demonftrate the Spring of the Air, and 
the Air Pump. to inform us concerning the Relations 
that Element has with. whatever breathes 
or vegetates; or rather with every and all the Parts of 
Phyfcs. For is there any thing on Earth, into the Com- 
pofition whereof Air does not enter, and makes its Aion 
fenfible? Is there any Element with which it does not 
unite? That admirable Inftrument called the Pneumatic 
Machine, or more commonly the Machine of Vacuum, 
was invented in Germany about the XVII‘ Century, by 
Otho of Guerric a Confal of Magdebourg, and brought ta 
Perfection in England by Mr. Robert Boyle, a Member of 
the Royal Society. es 
Ona Stand of any Form, is horizontally placed a round: 
Copper or Brafs Plate, with a Hole in the middle, garnifhed: 
with a Buck or Sheep-fkin, and defigned to fupporta Glafs- 
cap, or any other Recipient you think fit to lay upon it. 
There is under the Plate the Body of a Pump, into which. 
you receive the Air of the Recipient, as you let down the 
Pifton or Sucker. The Cock being turned, and exaély 
ftoppin£ all Communication of the Pump with the Re- 
ceiver, lets the Air out through.a Groove contrived at the 
Side of the Key. When the Sucker is raifed up again, 
and the Air diflipated, they ‘open the Channel again, and 
by new Strokes of the Sucker, exhauft as. much as poffible 
the Air trom the Recipient, which the Preffure of the 
Atmofphere faftens down very ftrongly to the Plate; the 
little Air that remains under, being toe much unbent 
3 e 
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be able to refit that Preflure. You immediately fee fome 
| Vapours floating therein, which are fo many Particles of 
Water, wherewith the Airis always furnifhed, and which 
| run together again for want of the Support of the Air, 
which by rarifying them made them alfo invifible. If 
you put under the Recipient either withered Fruits, or a 
| flaccid Bladder tied and loaded above with a Weight of 
feveral Pounds, the Skin of the Fruit ftretches and be- 
comes fmooth: The Bladder fwells, and makes the 
Weight rife: A Bird or any other Animal immediately 
falls into. Convulfions therein: A Fifh experiences a moft 
violent Tenfion: His Eyes fwell, and his Air-veffel burfts. 
The inward Air which dilates within their Body, becaufe 
there is no longer any Air that prefles the Animal without, 
is to it at firft in lieu of a violent Emetic, and would kill 
it, were not the Air immediately reftored to it again. 
From thefe and a hundred other Experiments it has 
been found, that the dilated Air fills a Space feveral thou- 
fand times larger than it did when it was compreffed. 
They have begun to perceive the Power of the Air, in all’ 
the Nutritions of Animals and Plants. But of all the 
Advantages that have been procured by this Invention, 
(and thefe indeed are numberlefs) none perhaps is greater, 
than that of perceiving the Artifice by which Gop has 
made us to live in a Fluid which we do not feel, by giving 
the {mall Portion of the Air within us, a Tendency to- 
wards dilating, every whit as powerful as that the external 
Air bas to crufh us by a Preffure capable of breaking the 
Ribs of our Bodies, and of fuddenly bringing the Back 
and Breaft-bone clofe to one another. By this truly won- 
derful Equilibrium, the Mufcles which ftretchthe Arm 
of Man, and thofe that move the Wing of a Gnat, 
exercife their Motions without any Refiftance, notwith- 
ftanding the enormous Preffure of the Body which is round 
them. And whenever that external Preffure increafes or 
diminifhes by the Concurrence of the Water, the Fire and 
the Winds, there happen in the Veffels of Animals and 
Plants, fuch Alterations as determines the good or bad 
Conftitution of them. All the Progrefles of experimental 
Phyfic are then to us Demonftrations of the two follow 
ing Truths: The firft is, that Gop maintains the World 
by the general Law of a fimple and regular Motion; the 
a.” Pa ether, 
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other, that the very minuteft Globule of Fire, Water, or 
Air, is a Machine framed with Art, and by a fpecial and 
determined Will. 

Both thefe Truths, the Bafis of found Phyfics, will 
borrow the utmoft Degree of Evidence and Perfpicuity, 
from the Difcoveries that have been made by the Affift- 
ance of the Microfcope. : 

‘It is thought, that the Hollanders, who 
The Invention ‘had with Succefs wrought the Glaffes that 
of the Micro- draw remote Objects near, were the fame 
{copes that firft looked for, and found out fome 

- ‘Means of magnifying Objeéts. Mr. Hooke 
in England, Meflieurs Salveri and Malpighi in Italy, 
Mr. Leewenhoek in Holland, and Mr. Foblot in France, 
have applied themfelves very much both to the improving 
of lenticular Glaffes and the Manner of mounting them; 
and have communicated a thoufand Obfervations to us 
_ equally curious and important. The Microfcopes which 
are the moft approved for their Stru€ture and Effects, are 
thofe of Mr. Edward Scarlet of London, of the Abbé 
Nollet, and of Meffieurs George at, Paris. Leewenhoek’s fa- 
mous Microicopes were nothing but very {mall Drops of 
Glafs melted at the Lamp of an Enameller. When we 
want the Inftrument, we may at any Time, and ina 
Moment, procure it to our felves, by piercing with a Pin 
a very {mall Piece of Lead, and by filling the Aperture 
_ with a very little Drop of Water, which you are to put 

into the Orifice with the Beak of a clean Pen. If that 
Diop remains round like a Bubble in the Pin-hole, it be . 
comes a Lens, the Focus whereof being extremely near 
it, will prodigioufly magnify any fmall Obje& you fhall 
prefent thereto: And the Lofs of that excellent Micro- 
{cope may be repaired at a very {mall Expence, by one 
that is equivalent, or perhaps fuperior to it in Goodnefs. 

Here, together with an unknown World, we difcover 
new Motives every where to adore and be fenfible of the 
Hand of the Creator. From a vague and extravagant 
Prejudice, oftentimes ftrengthened by the very Principles 
of our Mafters upon the Subjeét of Corruption and Gene- 
ration, we attributed to vile Matter the infinitely honour- 
able Privilege of producing Animals and Plants. I never 
would call {uch a Philofophy a facrilegious Impiety ; fince 

we 
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wecan never be too fparing in the Ufe of odious Ap- 
pellations: But to take from Gop, and to attribute to a 
Fruit grown four, the Glory of producing an Infect, 
which. fhall afterwards bring forth its like, is faying, that 
Motion may organize a Body, prepare a Brain, make 
Nerves iffue from it, conftitute a Contraft of Mufcles, 
conftruét Lungs, a Heart, a Stomach and Bowels. : Does 
not the Philofopher who gravely teaches the Poflibility of 
thefe Generations, thereby fhew a perfect Readinefs and 
Difpofition to admit Epicuruss Cofmogony? But inftead 
of arguing here againft the fecond Caufes of the Schools, 
and againft their direétive Concourfe; let us take a good 
Microfcope in-Hand; it will confute all thofe empty For- 
mations which are attributed to Matter, and. every where 
unveil to our Eyes the immediate Operation or Action of 
a Wifdom which daily produces every thing, or from one 
Day to another unfolds what fhe had in the Beginning 
created in little; that it might fucceflively again produce 
and perpetuate itfelf through all Ages forever. The Mi- 
crofcope fhews us all thefe Infects coming out of the 
Eggs that contained them. There are now a-days no 
Plants, whereof it does not difplay. the Seeds.. The very 
Mufhroom has itsown;.and the Dung which may very 
well nourifh it, can no-longer generate it. Nay, fome- 
thing more was done. The imperceptible Duft, which 
from the Top of the Stamina of Flowers fall round the 
Tufts of the Trunk or Snout that ftands on the Capfula 
of the Seeds, in the Microfcope become Bodies of a re- 
gular Figure, and conftant in every Species. The Duft of 
Mallows are little Balls briftling with Prickles, like the 
Shell of a Chefnut. The Dufts of Poppies are Balls wholly 
tranfparent, a fingle black Spot excepted, where all the 
Threads of a fine Net-work, which furrounds them, do 
centre. The Scale of a Sole, the Smallnefs of which 
makes us to overlook it, and which we fwallow without 
our Knowledge, is a Work of a ravifhing Regularity. The 
End which faftens this Shell to the Sole’s Back, is armed 
with twelve or fifteen fmall Points, with which it is as 
it were pinned to the Flefh of the Fifh. There is not 
one fingle Fifth, whofe Scales are not more beautifully 
woven, than the Mafter-piece of the moft ingenious 
Bafket-maker. The Fibres which compofe the Scale of a 
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Pike, are woven in a Manner quite different from thofe 
which we admire in the Scale of a Carp or Perch: But 
one Order and Texture invariably reigns in all the Scal.s 
of the fame Kind. No lefs Regularity is found in the 
Structure of the Feathers of Birds, in the Fibres of the 
Flefh of the feveral Animals, in the Make and Compofi- 
tion of the feveral kinds of Wood, and in the Figures of 
the different Salts. From the Cape of Good Hope to Suez ; 
from the Ifhmns of Suez to the remoteft Parts of Tartary ; 
in fhort, from Tartary and Ladrader to the Terra Magella- 
nica, whatever exifts has a conftant Form, and an invari- 
able Struéture, notwithftanding the Variety of Foods, 
and the Multiplicity of Circumftances. The Mixture of 
the Species may indeed perpetuate and multiply fome cer- 
tain Varieties in the outward Form, and in the Inclinations 
of Animals. The Paffage of the Duft of the Flower of 
one Pear-tree, into the Piftillum of the Flowers of one 
another, may ao make a Mixture of Properties, and en- 
rich us with fome new kind of Fruits: But the Genius 
of both the Animal and the Plant is never to be deftroyed, 
and the Motion of accidental Caufes, which never alters 
them at Bottom, or entirely changes their Nature, can by 
_ mo Means have formed the fame. ‘The Microfcope gives 

‘this important Truth a far greater Degree of Evidence, 
by enabling us to perceive Dufts and Grains in thofe very 
Plants which are of themfelves imperceptible. This Ufe 
of the Dufls, employed in an uniform manner, to render 
the Seeds fruitful in all Plants whatever, fhews a general 
Defign ; and the Variety of the Execution of it ftill better 
fhews, that this it not the Work or the neceffary Im- 
preffion of blind Motion, but the Choice of a free Wif- 
dom, which has in fuch or fuch Plants united the Dufts 
and Seeds on the fame Stem; and has in other Plants put 
the Dufts on one Stalk, and the Seeds on another: An 
Artifice which can indeed never be done by either Mo- 
tion or Attraction. 

The Microfcopey which in every known Being brings 
us from the fame Veflels to the fame Fibres, and after- 
wards fhews us the fame capillary Fibres therein, con- 
vinces us of a primordial Delineation, and of an Organi- 
zation, which, in the minuteft Animal, as well as in a 
whole World, can have no other phyfical Caufe than Gon 
himfelf. ‘This 
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This is not a Place to {peak to you of the Structure of - 


Microfcopes, or of many other wonderful Machines, 
which are every Day invented. I fhall defer giving you: 
the Principles of them, til I entertain you about the geo- 
metrical and mechanical Rules, which make up the full 
Certainty of #8 fame. It is impoflible now to purfue a 


more particular Enumeration of the Succefles of Experi-, 
mental Phyfics, either in the Afliftances it endeavoured: 


to procure our Ears and Eyes, or in thofe it fupplied us 
with, by the Obfervation of the internal Parts of the hu- 
|: man Body. Chemiftry alone fhould deferve to be ftudied 

apart. One might make up a reafonable Volume of the 


bare lift of the Services which Botanics do us every Day, 


by fhewing us new Remedies, by embellifhing our Gar- 
dens with new Shrubs for Flowers, by enriching us with 
new Vegetables and Fruits, by facilitating the Means of 
keeping up our impaired Forefts, by fupplying Turners, 


Joiners, and Inlayers, with Woods of a richer Colour, er 


fit to be rendered more fmooth, by fupplying Painters and 
Dyers with Seeds, Gall-nuts, Fruits, Leaves, Woods, 
Roots, and Oils fit to bring Varnifhes to Perfection, and 
to diverfify the Ornaments which we like in our Attire, 
Furniture, and Churches. 

A fiagle Fa& will make you judge of the Merit of Bo- 
tanics. A few Sprigs of Coffee, having with their Roots 
been carried from the Garden of the Plants of Leyden to 
Fava, and from. that of Paris to Martinico, and then to 
La Cayenne, have already begun to yield Millions, and al- 
moft wholly freed Holland from the Contagion of the 


Scurvy, by rendering the Ufe of Coffee univerfal and 


common there, But I fhall give you a fufficient Account 
of allthe Helps which ave derive from modern Phyfics, 


by acquainting you in ina few Words with the Eftablith- | 


ment of thofe illuftrious Societies, which profeffedly make 
it their Bufinefs to procure us thefe Helps. 

The Succefs of the Obfervations and Experiments of 
Galileo and Torricellius, in the Time of King Lewis the 
Thirteenth, induced a Multitude of Virtuofo’s to attempt 


the fame Things in France. ‘The Exaétnefs, quick Pene- 


tration, and fingular Clearnefs of Mind of Mr. Pafchal, 


who carried the fame Experiments much farther, caufed - 


him to be carefled and courted by the greateft Naturalifts 


ve 
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of that Time. As young as he was, Crowds of learned 
Men flocked together to hear him fpeak. By degeees, ta 
_Soctety of Virtuofo’s gathered round him, who regularly 
held their Conferences on certain Days, and mutually com- | 
-municated to each other the Fruits of their particular Stu- 
dies. Next to Mr. Pafchal, the moft corferable of thefe 
learned Men were Meflieurs Fermat, Robertral, Gaffends, 
Des Cartes, Father Merfenne, a Minim Monk, and a few 
Englifh Lords, Mr. Oldembourg, who was one of the 
latter, being returned to London, there introduced the Me- 
thod of the like Conferences. This Affociation for the 
Improvement of folid and evidently ufeful Studies, ealily 
found a gocd many Favourers among the Engli/h Nobility ; 
not only becaufe they found therein Means of Comfort, 
or of avoiding Sufpicion under the Dominion of Crome 
well; but above all, becaufe the Lords of that Nation look 
upon Ignorance as a Reproach; and never think themfelves 
happy, but in Proportion as they bufy themfelves ufefully 
and feafonably. The fame Encomium of the Englifh No- 
bility was made by Erafmus above two hundred Years ago. 
The evident Advantage of thefe Societies, determined 
almoft at the fame Time, . King Charles the Second, and 
King Lewis the Fourteenth, to render them durable and 
permanent, by giving the Royal Society *, and the Aca- 
demy of Sciences f, a Houfe, a Fund, and proper Regu- 
lations. The Tranfactions of both thefe Societies are 
nearly fo many annual Experiments; and it may be faid, 
that it is from them that we have our beft Phyfics. After 
their Example, were fucceffively formed the Academies of 
Florence and Boulogne, of Montpellier and Bourdeaux, of Leip- 
fic and Berlin, and of late thofe of Petersbourg and Seville, 
Thefe two laft make us hope to obtain the Informations 
which we wanted, both on the Particularities of the 
Northern Parts of Europe and Ajia, and on thofe of both 
America’s. 3 | + 
Allthefe Societies gave, and every Day give, Birth to 
an infinite Number of painful Obfervers, who, inftead of 
tedioufly repeating, or of difguifing with a new Outfide 
the Learning of their Predeceflors, conftantly proceed 
from one Experiment to another, and every Day afford 


* Inthe Year 1663. Ÿ Inthe Year 1666. 
US 
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mew Faéts and Truths heretofore little known. The Tix 
tle of Geographer or Aftronomer, of Botanift or Geome- 
ter, or any other, aflumed by any Naturaliit, who de- 
figns to have Admittance into the new Academies, is the 
Profeflion of the Service he obliges himfelf to do the 
Public. By this means, Sciences, formerly ‘fo dull, fe 
languid. and melancholy, are now become as active, as 
| brifk, and as ftriétly adapted to our Wants, as Arts, even 
the moft mechanical, can be. 
| We are indebted to Mr. Huygens, one of the Academy 
of Sciences, for the Perfeétion of Clock-making: Great 
Caffini fhewed us the Ring of Saturn, and four of the 
little Moons which attend it. The pradical Part of 
Aftronomy, which is of greater Concern to us than the 
_ moft fublime Theory, is now come in his Hands to a 
greater Degree of Exactnefs it had ever yet attained before 
him. Inthe Year 1663, Mr. fames Gregory *, of Aber- 
deen in Scotland, gave us the Idea of the refle€ting Tele- 
_fcope; and itis that which Meff. Paris now make with 
fo much Succefs, both in little and in great. Some Years 
after, Sir I/faac Newton made us acquainted with the Won- 
ders of Light. Mr. Malpighi, a Phyfician of Boulogne, is 
the firft who rightly and accurately obferved the progref- 
five Unfoldings, both of the Chick in the Egg, andof the - 
Sperm in the Seeds, and generally of the Stalk, of the Barks, 
and of the Budsin their Cap/uie or Cafes. Meff. Morland and 
Geoffroi are thofe who, being guided perhaps by the Advices 
of Seneca and Pliny, have put in a better Light the Relation 
which is found between the Duft of the Stamina, the 
Flowers.of the Seeds contained below the Piftillum. 

Mr. De Tournefort, Mr. Ray, and Mefl. De Fuffien, have, 
by. their indefatigable Cares, put in good Order the Know- 
ledge of Plants, which was horribly confufed before. 
Thefe two laft, infinitely dear to the Public for the vait 
Extent of their exquifite Learning and, Knowledge, are 
{till more fo on Account of their eager Zeal in forming 
good -Philofophers. Mr. Lemeri ferved us extremely by 
_ his Dictionary of Drugs. Mr. Pajot @Onzenbray, Mr. Bon- 

nier de la. Moffon, Sir Hans Sloane, and the Duke of Bour- 
bon, by their rich Colleétion of Curiofities, of marine ani 
NX 


* See his Optica promota, printed in the Year 1663; 
P 5 terre. 
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terreftrial Produ@ions, of mineral Mattérs, Inftruments | 
and Machines of all Kinds, have nobly animated and 
“affifted Natural Hiftory, Mechanics, and all Arts in general. 
Their Cabinets are the true Magazines of Natural Philo- 
fophy ; and offer Virtuofo’s not only an amufing Spectacle, 
but alfo a commodious Repertory of whatever may be fer- 
viceable to Mankind, excite Curiofity, and be the Subje&- 
Matter of fo many Experiments. : 

ji It is not enough, my dear Chevalier, — 
‘The Defcription that I have informed you of the fineft 
of a geod Ob- Difcoveries of Modern Phyfics, and given 
di you a Relifh of that Science, which is 

fitter than any, nobly to fill up the fpare 
Hours of a rational and judicious Mind. The Hiftory I 
“have given you would ftill be infufficient, did I not con- 
clude it with the PiGture of fuch an Obferver as may ferve 
you as a Pattern. I know one of that Kind, and you 
‘know him too, fince I-have often obferved to you, that 
if I had fometimes amufed you by certain and delightful 
Obfervations, I was particularly indebted to his Works 
for the fame, 

He is a Geometrician; becaufe he knows that no great 
Progrefs can be made in many Parts of Natural Philofophy, 
without the Affiftance of Geometry. But he is not upon 
Geometry for ever: He is not perpetually intent upon 
Lines ; nor does he affeé& publickly to talk Algebra, with 
three or four Ewropean Philofophers who may chance to 
underftand him. When Necefflity requires it, he has Re- 
courfe to his Mathematical Cafe of Inftruments; and, 
but in Cafes of Neceffity, he loves to treat on fuch Sub. 
jects as be univerfally underftood. What he fays about 
them is always fo new, and uttered with fo much Come- 
linefs and good Grace, that Ladies find a vaft Delight in 
liftening thereto. Nay, his Generofity is fuch, that he 
pitched upon fuch Matters as may concern, Artizans them- 
felves. - 

-He tsa great Obferver, and his Learning is rather about 
Things of particular Examination, than about general 
Subje&s, having from long Experience been convinced, 
that there is fcarce any thing but Uncertainty and Unpre- 
ftablenefs in general Phyfics; whereas the Rob 
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of particular Subjects, moft commonly leads us to certains 
Difcoveries and ufeful Operations. 

Difdence is the chief Character of his Method of ob- 
ferving. He carries the Exattnefs of his Refearches to 
the utmoft Scruple: And inftead of being fatisfied with 
one fingle Fa&, though he faw it very plain, he turns 
over and over, and every way confiders the fame Subject: 
He makes it pafs through fo many Trials, that very often 
he by the way finds Things ftill new, together with the 
| Confirmation of his firft Difcovery. One might be apt to. 
think, that fuch a Patience muft coft a brifk Genius, and 
which is greedy of acquiring Learning, very much: But 
| this Exercife has rendered him fo very fharp-fighted in the - 
Works of Nature, that heat the firft View perceives, to» 
what End fuch or fuch a thing tends, from the Analogy 
it has with other Things perfeétly known to him. By 
the Beginning of an Experiment, he guefles what the Se-- 
quel of it will be. From the firft Motions he fees any 
unknown Animal to make, he foretels in what the whole 
Operation of that Animal will end. But though he is ufed 
always to fee his Predictions accomplifhed ; yet he never 
thinks himfelf to have feen any thing till he has repeated . 
and varied his Experiments. He looks upon the minutéft 
Things in Nature, as fo many Miracles, which are not to 
be admitted, till they have been fully afcertained, and 
made clear beyond all doubt. Cars 

The Aim of his Obfervations is, as far as in him lies, 
to make them refer to our Wants. I know that he {ome- 
times aims at no more than a laudable Curiofity. There is 
perhaps nothing more than a bare Amufement to be hoped 
for, from what he tells us of the Formation of Pearls, 
Shells, and Stones, of the Beginning and Increafe of Coral, 
of the Light which fome certain Shells caft *, of the 
Republic of the Wafps, and of the Work of a vaft Num- 
ber of Infects: But Amufements like thefe are indeed very 
noble; and even in thefe he may be faid to arrive directly 
enough at Utility; fince reafonable Diverfions make a Part 
of our Wants. 

As for the reft, this agreeable Virtuofo every Minute has 
our Welfare in View. One would think, from his con- 
{tant Attention to find out, whether fuch or fucha Thing 

L * The Dail, Daëyli 
P 6 might 
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might not be of Service for promoting the Fertility of 
Lands; whether another might net procure us fome new 
Dye whether a third might not be good for Iron-works ; 
whether fuch or fuch an Earth might not imitate Chinn 
Ware ; whether fuch or fuch a Sand might not be of Ufe 
to Architects or Glafs-makers; whether fuch or fuch 
Means might not affift a Houfewife or a Mother, in pre- — 
ferving her Stuffs from Moths, or her Children from the 
biting of Bugs: From all thefe his Cares, I fay, one 
might be apt to think, that he is afhamed of knowing 
any thing which Mankind can reap no Benefit from. He 
never thinks himfelf debafed by thefe minute and parti 
cular Cares. His Phyfics are not difparaged or difhonour- 
ed, becaufe he fometimes happens to be with Black. 
fmiths, or in a Dairy or a Kitchin. He with Dignity 
teaches a Country-woman or a Farmer's Wife, how fhe 
muft with little or no Expence do an Egg over with a 
Lay of Varnifh, or put it in alittle Mutton Fat, to pre- 
ferve it perfe&tly frefh for feveral Months together *, I 
fhould be a thoufand times more pleafed with myfelf, to 
have procured fuch a wholefome Food for the poor 
Sailors, than to have accounted for Ele@ricity, by an 
Attraction which diminifhes in an inverted Proportion of 
the Square of the Diftance. | | 

I could not, my dear Friend, better conclude this 
Hiftory of experimental Phyfic, than by inviting you to 
imitate in this Study, as well as in all your Refearches, 
the provident Cares and noble Views of Mr. De Reaumup. 
His Love for the Public (of which I am a Part) is moft 
particularly what makes him dear to me. This Intereft 
alone made me his Friend ; and were he born in London, 
or beyond the Alps, the Efteem and Gratitude I fhould 
exprefs for his Works would be equally lively, but could 
never proceed from a purer Motive. | 


* I have experienced, that a new-laid Egg, boiled as common, 
may be thus preferved without any Alteration for a Month or more; 
becaufe the white Varnifh, thickened on the Pores of the Shell, hin- 
ders the Liquors from tranfpiring. When ’tis put again into boiling 
Water, asif it bad never been done, it turns the White into Milk as 
well as at firft. Which may be very ufeful for fick Perfons, in the 
Months of December and January, and at all Times in Hofpitals. 
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HOUGH the Hypothefis by which Prolemy, 

Copernicus, and Tycho Brahé, have endeavoured to 
account for the Motions of the Heavens, be commonly 
called Syftems; yet this is no longer what we underftand 
by General and Syftematic Phyfics. We have now in 
*Hand thofe Phyfics, which pretend to account for and 
explain the Original, and the inward Frame of the whole 
Univerfe. A noble Projet indeed! Four or five re- 
nowned Philofophers have bufied themfelves about. it. 
They formed numerous Parties, and created many great 
Difputes. The Hiftory of their Pretenfions may perhaps 
determine us to fide with the better Party, or to preferye 
a perfect Neutrality. 

+ Epicwrus,- having revived the Notions 
of sLeucippus and Democritus, thought he Epicurus’s A- | 
had conceived very well, that Particles toms. 
of Matter differently formed, after having 
fubffted from all Eternity, had fince a certain Time, 
been hooked one on another in Vucuo, that by moving, 
fome in a ftrait Line, others indireétly, they had ga- 
thered 
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thered in many different Platoons, and formed Bodies and 
Intelligences; That the Liberty of Man was more efpe- 
cially the Work of Atoms moved in an oblique Line: 
‘That therefore, Hazard had formed the Sun, peopled the 
Earth, eftablifhed the Order that reigns therein, and by 
one Mould framed both the. World, and the intelligent 
Being who is the Spectator thereot *: That we were not 
to think, that the Sun was made to light us, or our Eye 
to fee; but, that having taken Notice, that the Sun 
might ferve to light, and our Eyes to fee, we had applied 
the Sun and Eye to thofe Ufes. | 

This fublime Philofophy was written.in Latin Verfe 
by Lucretius, commented upon by the great Scaliger, and 
by learned Men of all Countries, tranflated into all Lan- 
guages, in order to rectify the Notions of Men upon 

I prevoke your Impatience in the very Beginning of 
this Hiftory, my dear Chevalier; and if our other Con- 
trivers of Syftems have nothing better to afford you, I 
fee you very ready to excufe me the reft. But you would 
very much wrong the others, by judging af them from 
Epicurus. His Syftem is little different from thofe that 
‘are made at Bedlam, and the Inhabitants of Addera did 
tolerable Juftice to one of the firft Raifers of that fine 
_Edificet, when they fent Hippocrates to him to cure his 
Brains. 3 3 

Ariftotle and his Favourers, think the 
Ariftotk’s World compofed of primitive Matter, 
World. | which has, they fay, no diftinét Form,* 

and is apt to receive any Form whatever; 

from which fprung the four Elements, whereof all Bodies 
are compofed, and into which they are all refolved by a 
final Analyfis. | x 

Thereis indeed fome Difference between that primitive 
Matter in the Atoms: But Epicurus and Arifforle agree in 
this, that they firft admit of a primitive or primordial 
Stock of indetermined Matter, capable of entering into 
States and Compofitions of all Sorts. * 


* Neve putes oculorum clara creata, 
Ut videant; fed quod natum eft, id procreat ufum, 
Lucrets de rerum naturas 


À Democritus, 


Gaffendus 
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Gaffendus refames Epicuruss Atoms and 
Vacuum, therewith to conftruét his World, —Gaffendus’s 
with this Difference, that he puts them World. 
into the Hand of Gop to make them 
move according to the All-wife Views of his Providence: 
This Philofophy never offended any Body in the Point of 
Religion, which it does not ftrike at upon any. Account. 
But here again you are to obferve the felf-fame Foun- 
dation of an uncertain Matter, which at firft has nothing 
regular or determined in it, and which fhall afterwards 
be apt to be converted into fome Body or other, ac- 
cording as you fhall think fit to handle, compofe, or 
divide the fame, and to colle& it into other Maffes again. 
Des Cartes rejeéts the Vacuum, and will 
have every Space to be full in his World; Des Cartes’s 
though it be a hard Matter to make the World. 
Liberty of Motion agree with the perfect 
Exaétnefs of the Plenum. His Manner of conceiving the 
Creation of it is this: Firft*, Gop creates an immenfe 
: Mafs of homogeneous Matter, all the Particles of which 
‘are hard, cubical, or at leaft full @6f Angles. He after- 
“wards imparts to thefe Particles a twofold Motion. He 
makes moft of them turn on their own Centre, and 
feveral Platoons of them turn round a common Centre: 
And thefe he calls Vortices or Whirls of Matter. This 
done, the whole is executed according to his Notions: 
and from the Fri&tion of thefe Particles worn out at their 
Angles, a very fine Duft will be formed, which he ftyles 
the firft Element; or the fubtle Matter, then a globular 
Matter, which he calls the fecond Element, or the Light; 
and at laft a mafly fifted Duft full of Branches, which 
he calls the third Element, of which all Sorts of Maffes 
are to be- made. This Chaos thus coming out of Gon’s. 
Hands, according to Des Cartes, ranks itfelf in Order, 
_ by Virtue of the Continuation of the two Motions thereon 
imprinted by Gop, and of itfelf becomes a World like ours, 
in which, though Gov has put no Order or any Proportion +, 
(thefe are his very Words) all the Things both general and 
particular, which appear in the true World, fhall be per. 
ceived, 

* See the Treatife of Light and the Principia, 
+ See the World; or the Treatife of Ligbr. pe 
Chymitts, 


228 © DIALOGUE VHL 


Chymifts, in order to enable them. 
The Principlesof felves to make Gold, and to prepare the. 
the Chy mitts. Reftorative which hinders us from dying, 
or at leaft confiderably lengthens our Lives, 
were obliged to fearch into the Bottom of Nature; and 
thought they had found out, that Salt, Sulphur, “and 
Mercury, together with a few other Ingredients, about 
which they are not as yet agreed, were indeed the imme- 
diate Elements of Metals, and of all Bodies; but that there 
was in Reality a primitive Matter, which took all Sorts of 
Forms, as all the Sages of Egypt and Greece, and the Phi- 
lofophers of all Ages affured us there was: That confe- 
quently nothing remained to be done, but to work upon 
that primitive Matter, to prefent it with fit Moulds, and 
to give it a certain Turn, to have Gold, Jewels, and the > 
Elixir Salutis. | 
Hitherto, Sir, you fee a perfect Agreement among ail 
thefe Sects of Philofophers as to the principal Point. They 
ail, though under different Terms, come to a Chaos of 
primitive Matter, and of innumerable Particles which are 
neither Gold or Silvér, Salt or Sperm, Fruit, or any other 
determinate thing, but which will ferve by their Mixture 
to compofe every thing, and into which ‘every thing may 
at laft be refolved. The only Difference I find between © 
them on this Account, is, that the Chymifts are far 
more judicious than all the reft, and make a much better 
Ufe of Wifdom. The Ariflotelians and Corpufculifis, are 
always ready to pull one another’s Eyes out, about the 
Plenum and the Vacuum, Matter and Form, the Principles 
of Bodies, and the laft Term of their Decompofitions ; 
and all this to no Manner of Purpofe. They. quarrel about 
the beft Method of ordering Matter, as if the Queftion 
was, to create the World, or to govern it. It is already : 
made, and*goes on in its Courfe without them. The 
whole Sum of their Learning does then amount to the 
Art of filling Schools with Difputes; from which we reap 
no Benefit. Chymifts go much more directly to their 
. Point, ard argue thus: According to <Ariffotle, Epicurus, 
Gaffendi, and Des Cartes, Gold and Sand are at Bottom 
but one and the fame Matter: Great Des Cartes, by wear- 
ing out the Angles of his Cubes, faw the Sun, the Gold, 
and the Light itfelf, {pring out of their Duft: Let us ftir 
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up the Sand: Let us bruife the Corners and Angles of it, 
by the Force of Fire and repeated Friétions: Let us rob 
it of that accidental Form which makes it Sand; and 
(by giving ita certain Turn and a happy Form, let us at 
daft bring it to be Gold. What Riches, what Helps will 
this Metamorphofis be to Mankind, if we can but once 
come at it! 
| If all fyftematical Philofophers think rightly on the Ar- 
‘ticle of primitive Matter, about which they all agree; 
‘Chymifts think fill better, in reducing all thefe Specula- 
tions into Praétice, and in endeavouring to bring that 
Matter to the happy Degree, which will make them 
fetch Gold and Immortality from it. 
+ By a Misfortune fatal to the Glory of Philofophers, | 
Chymifts not only die, but even live not fo long as other 
People. Moft pf them dry themfelves up among Fur- 
‘maces, and in peftilential Exhalations: But they all infal- 
libly ruin their Fortunes. The Unprofitablenefs of their 
Attempts is a Demonftration of the Falfity of the Princi- 
ple which they borrowed from Philofophers, and autho- 
rizes us not to enter into a tirefome Examination of all 
thefe imaginary Phyfics. Life is too fhort, and we have 
too many Duties to difcharge to lofe our Time about fuch 
frivolous Studies. 
To be fully fenfible of the great Miftake of Philofo- 
phers, it will be fufficient to know that they frame the 
World of an unformed Matter, which at firft was neither 
Water or Fire, or Metal, or Earth, or any thing that we 
now fee, and which afterwards by Motion becomes what- 
ever we do fee. Conftant Experience fhews them all, if 
they be but willing to open their Eyes; that in order to 
procure the unfolding and growing of the tranfitory Spe- 
cies, which maintain the Scene of the World thoughout 
all its Ages, Gop has prepared a Multitude of fimple and 
uncompound Natures, which never fprung out of a primi- 
tive Matter different from themfelves: That thefe Natures 
have no other immediate Caufe of their Formation, but 
Gop himfelf: That they never paffed trom a firft State in- 
to a fecond: That they are as invariable as he himfelf, 
who gave them their Being. Thatno Motion could ever 
alter or change them, or convert them into other Natures, 
or, in fhort, refolve them into any thing but what they are. 
| | They 
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They are equally indeftruétible and ingenerable; and fince 
the moft violent Motion now-a-days is not capable of pro 
ducing any thing in them; they are not indebted for their 
{pecial Nature to any Turn or Difpofition communicated 
to them by Motion. Of this you will judge from a few 
Inftances. Take fome refined Gold, and put it in the 
brifkeft Fire, it will remain melted, and in a State of Fu- 
fion for whole Months together. A violent Fire, which, 
according to the Cartefians, is only a violent Motion, 
fhould indeed, on this Occafion as well as in the Beginning 
of the World, caufe fome fmall Novelty or other in that 
Matter. It is certainly eafier to deftroy than to form. 
Why then cannot Motion, which fetched Gold from the 
primitive Matter, by it’s feveral Degrees and Variations, 
deftroy that Gold in the Crucible, or convert it into fome 
new Being, or at leaft refolve it into a {mall Parcel of 
Primitive Matter? How can Philofophers not fee, that 
they fmiftake the methodical Notions, according to which 
every Thing is ordered inthe Schools, for Realities fub- 
fifting in Nature, while they exift only in their own 
Brains? They firft think of Matter in general; then of 
determinate and fpecial Matters: But muft that make 
them believe, that there is or ever was a primitive Mat. 
ter? They are admirable indeed, to look for the Analy fis 
-of Gold, and to refolve it into it’s Principles, in order to. 
bring it at laft to the primitive Matter. They had as good 
analyfe Flowers in the Chymical Furnace, in hopes of 
finding in the laft Decompofition, a general Flower at the 
Bottom of the Recipient. 

Likewife put on a violent Fire, Sand, Mud, Mercury, 
or any Metal you pleafe. The Sand fhall become Glafs,. 
by the Coherency it contraéts in the Fire; and after ha- 
ving been whole Years together in the Glafs-maker’s 
Pot, it fhall ftill be, and for ever remain, Glafs. The 
Mud fhall fall either into Lime or Afhes, and after the 
Difunion, fhall never be any thing but Afhes and dead 
Earth. The Mercury mixt with Sulphur and all the 
Drugs imaginable, fhall become Cinobar, or affume fome 
other Form. It may have difappeared, but has never. 
been deftroyed or changed. It is conftantly entire under 
thefe new Forms, and always the fame; and, the Fire 
will return it to you fuch as it was at fie. It is the fame 

thing 
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thing with Metals. Torture them; give them whatever 
‘Motion or Alteration you may think poffible by Fire, 
|Aqua-fortis, or any other Diffolutions ; they have not 
changed their Nature; not even a fingle Inftant. If you 
‘put a Sheet of Iron in Aqua-fortis, which has already 
diflolved a certain Quantity of Silver, it cannot fupport 
‘the Particles of both Metals at once: It returns you the 
‘Silver entirely, which finks to the Bottom of the Veffel, 
and which you by Miftake thought to have been tranf- 
formed into Liquor. It was only hidden therein, by rol- 
ling on the Globules of the Liquor, and by the Divifion 
‘of the metalline Particles. But thefe Particles are in little 
what they are ina Mais. The Minium or Red Lead 
with which they colour the Wafers for fealing Letters, 
‘is made of Lead. The Metal is no longer feen: One 
swould be apt to think it deftroyed, or to have been con- 
‘verted into another Nature. It is only more divided 
there; but it’s Particles never changes; and if you offer | 
fuch a Wafer to a burning Wax-candle, receiving the 
“Afhes of it on a Paper; you will there fee all the Parti- 
cles of the Lead put in Fufion, collected into fmall 
“Streams, and forming, as they grow cold, feveral fhining 
: Branches, eafy to be difcerned, even without a Microfcope. 
The Gold and Metals which are extraéted from the Mat- 
‘ters where nothing metalline appears, are not formed there. 
They are only found in thofe Matters, and we extract them 
from thofe Places whither they had been carried and dif- 
“perfed before. Hence the Gold found along Rivers and 
in Sands: Hence the Particles of Iron, which adhere to 
the Knife touched with a Load-ftone, with which you 
rake up the Afhes of Plants, or the Afhes of the Flefh and 
‘Intrails of Animals. Thofe metalline, faline, earthly, 
fandy, aqueous, fiery, and mercurial Particles, and feveral 
others equally fimple, are toffed about here and there, 
form Mafles, appear under many very different Drefles,. 
hide, and then fhew themfelves again. But the Gold, the 
Iron, the Earth, the Water, the Sand, the Fire, the 
Mercury, in fhort, all fimple and uncompounded Matters, 
are conftantly the fame both in little and large. Thefe 
Natures are each of them it’s own refpeétive primordial 
Matter: And as the moft violent and moft varied Motion 
cannot refolve them into any thing but what they are, 
of 
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of courfe they are not for their Sruture indebted to aby 
Motion, either direct, oblique, or circular. All of them, 
as well as the whole World, came immediately out of the 
Hands of Gop himfelf. They are not indeed what they: 
become by the Combinations of Motions; but what Gen: 
from the Beginning was pleafed they fhould be, to ferve 
for the Formation of thofe compounded Bodies, for which: 
his Wifdom defigned them. Gold and Cryftal are no 
longer made: They only are carried, toffed about, gather- 
‘ed or difperfed. Motion therefore,. which never was able 
to produce the leaft Grain of thefe Matters, much lefs 
was capable,of producing an Earth, or it’s Inhabitants, en 
an Atmofphere, or a Sun. Motion preferves the World, 
but could never adjuft it: Like as the Spring of a Watch, 
and the Care we take to wind it up every Day, makes it 
move regularly, but could never conftruétit. It is then 
the Part of a confiderate Naturalift, to ftudy the Mo- 
tions which maintain Nature; fince they are real, regu- 
lar, and conftant: But attributing to the Motions imprint= 
ed on Matter the Power of forming a World, is to con- 
temn Experience, and perhaps tacitly to revive the. Epicu- 
rean Reveries. It is every Whit as impoflible for Motion 
to form a World, as it is evidently impoflible for it to 
form a Grain of Iron. oe * 
If we can get nothing but Lofs of Time, by raking up 
Gaffendi’s Atoms, or in making Des Cartes’s angulous Bo- 
dies to whirl, we perhaps fhall meet with better Succefs, 
by having recourfe to the attractive, centripetal, and cea 
trifugal Powers of the Northern Philofophers. | 
The Difference between Mr Des Cartes’s Syftem and 
Sir Ifaac Newton’s, is, that the former pretends to account for 
every thing; whereas the latter, modeftly owning that we 
know not the Bottom of Nature, aims at no more than 
to clear a Matter of Fat, without pretending to account 
for the Caufe thereof. But as that fingle Fa, accord- 
ing to his Notions, takes in whole Nature, his Syftem 
does thereby become a Sort of general Phyfics. According 
to Mr, Des Cartes, that Gravity which. caufes Bodies to 
fall, is not different from the A@ion of thofe Fluids in 
which Planets are carried away; becaufe every Body 
which is moved, and by the ambient Bodies obliged te 
deferibe 


Of Syftematic PHYSICS. 333 


efcribe a circular inftead of a ftraight Line, inceffantly en- 
eavours to recede from the Centre. Whence it happens, 
hat when the Parts of the Vortex meet with Bodies that 
ave no centrifugal Force, or that have it in a lefs Degree, 
nefe are forced toward the Centre; fo that the Precipita- 
on of heavy Bodies towards the Centre, is only the 
ction of more active Bodies having a Tendency to 
void it. 

| Sir [aac Newton firft thinks, as well as Mr. Des Cartes, 
rom whom he had learned it, that any Body will conti- 
ue in its State of Repofe or of Motion, till fome new 
‘orce takes it, or makes it to deviate therefrom. 

_ Sir Ifaac Newton, in the fecond Place, thinks he has ob- 
erved in whole Nature, (and this is the diftinG@ive Point 
f his Syftem) that all Bodies are attraéted towards each 
ther, in Proportion to their Diftance and refpective Ma{- 
es: That they tend towards, and gravitate or weigh up- 
n each other: That the Sun tends towards the Earth, 
nd the Earth towards the Sun; but that the latter being 
ncomparably bigger, the Approach of the Earth towards 
he Sun is alone perceived: That likewife the Earth rends 
owards the Stone which was feparated from it by Pro- 
ection, asthe Stone reciprocally tends towards the Earth. 
Dr rather, that the Stone attracts the Earth towards itfelf, 
is the Earth attraéts the Stone; but that the Earth having, 
on account of its Bulk or Mafs, an attractive Power infi. 
uitely greater than that of a fmall Stone, it thence hap- 
ens, that the Earth quits not its Place, and it is the Stone 
hat comes towards it, or is dragged away, by the at. 
active Power which the Earth exerts thereon, 

This mutual Action, which Sir J/aac Newton thinks he 
perceives between one Body and another throughout whole 
Nature, he calls Attraction, and propofes it as an Effect 
which is found all over the Univerfe, without being able 
ro aflign any other Caufe for it but the Will of Go D, 
who appointed it to fet whole Nature a-going. Therefore 
the Earth now moved round the Sun (were it only moved, 
not attracted towards it) would recede inftantly from it. 
The Moon, did it obey without any Obftacle the Law of 
the Motion which carries it away, would avoid and fhun 
the Earth, and at laft difappear. Likewife, if the Earth 
did only obey the Law of Attraction, that is, the Law 

| whereby 
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whereby the Sun. attraéts the Earth to itfelf, it would 
draw near and precipitately rufh upon the Sun. The 
‘Moon being merely attracted, would fall upon the Earth. 
But if the Earth, being moved and thrown far from the 
Sun, is at the fame time attracted by it; inftead of re- 
ceding from it ina ftraight Line, that Line will be curved 
by the Attraction which brings it again towards the Sun. 
Being always influenced by two Powers, one of which 
draws it from, and the other attracts it towards the Sun, 
it defcribes round the latter a curve Line, which Sir I/aae 
Newton demonftrates to be neceffarily elliptic, or fomething. 
oval. The Moon, likewife, yielding to the Force which 
makes it fly off from the Earth, and at the fame time to 
the Power which attra@s it towards the Globe, circulates 
round the Earth. The centrifugal and the centripetal 
Force are mutually curbed by each other ; and the Moon, 
inftead of being hurried away from us by the firft Power, 
or precipitated to our Earth by the fecond, is, by the 
Impreffion of both at once, retained within its Orbit. 

Sir Jfane examines afterwards, what fhould be the 
Meafure of the Motion of the Moon beginning to fall on 
the Earth from the Top of its Orbit, after having lof its 
centrifugal Force, and having, as it were, been given over 
to the whole attractive Force which the Earth exerts upon 
it. The Diftance of the Moon from the Earth is known: 
We know likewife the Time of its Revolution: We there- 
fore may know, what is the Portion of that Orbit for 
one fingle Minute. Geometry informs us, what Space the 
Moon would go through in a ftraight Line, falling to- 
wards the Earth, by virtue of that Force which makes it 
pafs over that Arch or Segment of its Orbit. Having 
afterwards proved, that Attraction diminifhes in Propor- 
tion as the Square * of the Diftance increafes; Sir I/aae 
by his €alculations, finds, that the Moon, falling 
from the Place where it now is, would firft go through 


_® They call a Square any Number multiplied by itfelf. If the In- 
terval from the Earth to the Moon be divided into three Strata’s 5 the 
Stratum 1, has forits Square 1. The Stratum 2, has for its Square 
4.3 and the Srratum 3, has for its Square 9. The Attraction, which 
diminifhes in Proportion as the Square of the Diftance increafes, fhal] 
then aé as 9 in the firft Stratum, as 4 in the fecond, and as 7 in the 
thirds , : 
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ifteen Foot in one Minnte; and that near the Earth it 
would, by virtue or the fame Law, in one Minute, go: 
hrough a Space of three thoufand and fix hundred times 
ifteen Foot. Having at laft examined the Spaces which 
i. Mafs of Wood or Stone goes through near the Easth, 
when let fall thereupon; he concludes from what Expe- 
“tence fhews from the falling of Bodies, that a Stone in the 
Neighbourhood of our Globe, would in one Minute go 
through a Space of three thoufand and fix hundred: times: 
Afteen Foot. The Moon let go from its Orbit, would! 
then obey the fame Law which precipitates the Stone, 
By a neceflary Confequence, if the Stone was carried as 
far as the Orbit of the Moon, and thence let fall on the 
Earth, it would go through a Space of fifteen Foot there, 
Attraction is then the fame thing as Weight. 

_ Mr. Privat de Molieres, a Member of the Academy of 
Sciences, has in his phyfical Inftructions preferved the 
Ground of Sir I/aac’s Obfervations. He admits of all the 
Proofs which fhew, that the fame .Caufe which makes a 
Stone to gravitate on the Earth, makes the Earth to gra- 
vitate upon the Sun, and the Moon upon the Earth. But 
he afcribes that Effet to a Caufe very different from that 
imagined by Sir [/aac. The French Philofopher, while he 
admires the Exaétnefs of the geometrical Syftem of the 
learned Englifhman, at the fame time thinks it inconfiftent 
with the whole Plan of Nature. He is fhocked by a 
Principle, which makes our World a Totality, whofe 
Parts are more lank and incoherent than thofe of a Ske- 
leton. All the Notions we have of Mechanics, feemed:to 
him quite demolifhed by his ideal Attraction, which, ac- 
cording to the Favourers of the Englifh Geometry, is re: 
ciprocally exercifed among Bodies feparated by an immenfe 
Vacuum, and which makes them revolve in nought, with- 
out uniting them by any intermediate Bond. Mr. De Mo- 
lieres refumes Mr. Des Cartes’s Vortex, whofe Exiftence 
appears to him almoft palpable in Nature. He mends that 
whole Syftem, and by concluding from the very Structure 
of the Vortex, all the Effects perceived by Sir I/aac Newton; 
he in a manner reconciles the two antagoniit Schools. 


That 
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That Vortex isno longer compofed, as Mr. Des Cartes 
thought it,. of hard and inflexible Balls ; but of many 
{mall Vortices, whofe Particles inceffantly incline to re- 
cede from their own Centre; while the whole tends to- 
was receding from the common Centre. A maffy Body 
like the Moon or the Earth, thrown into that Vortex, 
muft needs be prefently moved thereby, and carried away 
in the Direction of the whole Vortex. But the Parts of 
that heavy Mafs being ftriétly united, and at Repofe one 
by another, of themfelves make no manner of Efforts to 
move, and have no other Motion than the Impulfion 
which the whole Body of the Planet receives from the 
Vortex in which it fwims: Whereas the Balls of the Vor- 
tex have a double Motion, and make a double Effort. 
They all tend towards receding from their common Cen-. 
tre, fo foon as they are moved and forced by the ambient 
Vortices to move in a circular Line. Befides, all the 
Particles of thefe Balls do in little round their own Centre, 
what the Balls themfelves do in general round their com- 
mon Centre. From this double Tendency there refults a 
double Force, which draws them from the Centre more 
powerfully, than the Motion imprinted ‘on the ‘Planet 
draws it from the Centre of the Sphere. The Planet, — 
when thrown into the Vortex, has indeed therein received 
a centrifugal Force, by receiving a circular Motion. But 
its Parts being in Repofe, it has a lefs centrifugal Force 
chan the Vortex, in which this Force is double, both 
from the Motion of the minute Vortices which fly from 
the common Centre, and by the Particles of the minute 
Vortices, which at the fame time fly trom their own 
Centre. This Excefs of centrifugal Force in the Matter 
of the Vortex, over and above the centrifugal Force of 
the Planet, muft needs prevail. The Planet having a lefs 
Tendency towards receding from the Centre, than the 
Matter which pufhed it that way, it will thence happen, 
that the Earth will by degrees draw near the Sun, and 
the Moon fall on the Earth. In fhort, Mr. De Molieres 
employs but one fingle AGtion, or one fame Caufe, to 
form the centrifugal Force of the Vortex, and to make 
the Planets and all maffy Bodies gravitate towards one 
and the fame Centre; whereas Sir J/aac Newton adds to the 
Motion imprinted on all thefe Bodies, another Power or 
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Law, which he calls Attraétion, and which inclines them 
all towards: drawing near each other more or lefs fwiftly, 
in Proportion to -their.Mafles or Diftances, while there is 
no need at allof this fecond Power, and it is impoffible 
to conceive it. | 

Mr. De Molieres, after having, by his ingenious Expla-' 
nation of Gravity, helped us to conceive the two-foldcen-' 
trifugal Force of the Vortices, and the re-approaching of 
mafly Bodies towards the Centre, as a fimple Effeé of 
that Force, ftill leaves us in the Expectation of what he 
will introduce, to.fuftain the Planets in their Orbit, ‘and to. 
hinder them from falling to that Centre. But it is eafy to 
forefee, that in the Leffons which he is now preparing 
for us, he will make ufe of many different Vortices, or at. 
leaft feveral Atmofpheres thrown round the Planets, to 
make them roll one upon another without falling ; like 
Balls of different Matters, which prefs and flatten one ano- 
ther a little in rolling. over each other, while the Centres 
which tend towards one another by.the Impulfion of the 
ambient Vortices, are however unable to draw near each 
other. Ju i 

This Explanation of Mr. De Molieres, when ’ applied, 
not to create the World, but to conceive the Motions and 
Prefervation thereof, is the-more acceptable; becaufe it 
may alfo be of Ule inthe particular Explication of a 
Multitude of Phenomena, and of particular Cafes. Such’ 
are, for inftance, the Flux and Reflux of the Sea by the 
Preflure of the Sphere of the Moon on that of the Earth ; 
the difordering of the Satellites of Fupiter, by the Pref- 
{ure of the Sphere of Saturu.on Fupiters ; the AttraGi- 
ons and Repulfions of electric Bodies, by the fmall At- 
mofpheres, which they acquire or lofe, as they afe 
touched one way or another; the Chymical Diffolutions 
and Fermentations, by the Diverfity of the Forces of the 
{mall Vortices which compofe the Liquors, and which 
can never appear at reft, but when they have put them- 
felves in Equilibrio after a long Agitation, o¢cafioned by 
the Inequality of the Efforts. | | | 
_ ‘I fhall take care here, not to enter up- +. 
on a particular Account of the Syftems The Inutility of 
imagined on Gravity by Meff. Huygens, Systems. 
Bulfinger, Bernouilly,. and many others, Aad 
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This is only a fingle Point of the Mechanics of the Uni: 
verfe. Atk the Explication of it from fifty Naturalifts, 

they all will think themfelves to have given you a 
Scheme of Phyfics, the more valuabie in Proportion, as 
they fhall ufe more Calculations and Geometry therein. 
But the Diftance between Arithmetic and Geometry, and 
Phyfics, is often very great. All thefe indefatigable Cal- 
culifts, and even often fetting out from the fame Point, 
will lead you to very different Sums, to very different 
Mechanifms, and to as many Syftems as there are Heads. 
What will then happen, when from this Point we would 
pafs on to the Explication of the Mechanifm and intimate 
Structure of the other Parts of the Univerfe ? Entering in- 
to thefe Syftematical Opinions would be quitting’ the 
Spectacle de la Nature, and lofing Sight of the certain Ufe 
we may make of it; in which our true Phyfics confit. 

Another Reafon which ought to make us entertain a Jea- 
loufy of Syftems, is, that though they fhould appear ever 
lo grand at firft fight, the Application we are willing to 
make of them.to particular Effeéts, moft commonly proves 
abortive and ridiculous. For inftance, make ufe of the 
Syftem.of Attraction, to explain the Phenomenon of the 
L,oad-ftone, where it feems it fhould be of very great Ufe; 
orto explain Eletricity, “or to account for what they call: 
Fermentation ;: You will find that the Principle will fail 
_you every where, and give you Intelligence of nothing. 
One is foon obliged to varyithe Attraétions as well as the 
Eficéis.. Heresyou have an Attra&tion which operates in 
the whole Depth of . the Mafs; there you have another 
Attraction, which-aperates only: through the flighteft Sur- 
face of Bodiés. There is a certain Attraction, which is 
conftantly the fème, whether the Bodiés be thick or thin, 
while another Attraction varies according to the Bulk or 
Thicknefs of the fame. The Attractionifts were chiefly 
in Love with that which they faw, or fancied they faw, in 
elecivic Bodies. It could not: be miftaken; ‘and it ope- 
rated cxaétly as in the Planets, diminifhing round about 
as the Diflance increafed. By Misfortune, ‘an éxperimen- 
tal Philofopher camevand ‘overthrew 'all this ideal Build. 
ing; and by faftening: a {mall wooden Balt at the Extre- 
inity ofa Cord cleyen or twelve hundred Foot long, he 
has found, that af one fhould prefent an ele@rical Tube 
soi a pe 
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‘to the middle, or even ‘the beginning of that long Cord, 
‘the fmall Particles of Gold placed at the other Extremity 
‘under the wooden Ball, would apply themfelves, and ds 
quickly faften to it, .as if the Eleétricity had acted at a 
Foot diftance from the. Tube. One of our moft learned 
Newtonians * has made a thoufand Experiments upon 
the Loadftone; and after infinite Cautions and Calcul. 
tions, he frankly owns, that Attraction failed him when 
he wanted it, and that he could underftand nothing 
in it, ; 

I fhall, my dear Chevalier, here conclude this Hiftory 
of Syftematical Phyfics, you needing not that I fhould for 
the prefent give you a more extenfive Account of it. It 
‘willalways be Time enough to refume thefe fublime and 
but little neceflary Speculations. It would even be dange- 
Fous at your Age, and perhapsiat any other, to prepof. 
fefs you with any particular Syftem; to which you infal- 
libly would, either willingly, or whether you would or 
bot, make every Phenomenon to refer: Which is an in- 
finite Difadvantage to the Progrefs of true Phyfics; either 
becaufe you never get out of the Circle of fome certain 
Generalities, or becaufe you fee every: Thing merely acs 
cording to. your own Prejudices. This then brings you 
back again to Experimental Phyfics.: It is indeed. the 
only. Philofophy that ever was of any Ufe to Mankind; 
and I have already fhewed you, that thefe Benefits were 
without Number. But could you ever, in purfuing the 
Study of Phyfics, follow a wifer or more judicious Method 
than that which Meff de l’Acadenñe des Sciences always 
followed-in teaching it us? They never approved in a 
Body of any general Syftem. They are convinced, that 
if Man can any.way be allowed to arrive at the intimate 
Knowledge of Nature, he cannot obtain it otherwife than 
by a long Series of Experiments and Faéts for: many 
Years together; and that if on the contrary that perfect 
Knowledge of Nature is for ever interdiéted to our prefent 
State and Condition, at leaft the Experiments and the 
Knowledge of Particulars will not fail, as we daily expe- 
rience,-to procure many real Services to Mankind. This 
infinitely judicious Principle, which:shas been à ftanding 
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Rule to them, and the Nature of the feveral Functions — 
which thefe learned Men have divided among themfelves, 
are exactly and equally grounded on our Wants and the 
Meafure of our Capacity. Nay, more: ‘Experimental 
Phyfics, to which they procured a vaft Credit, is the only 
ufeful Syftem, ‘becaufe it is the only one agreeable to our 
Conditioh, which we may, without any Rifk, call the 
fyftem of Providence.  : 

An Experience of fix thoufand Years is fully fufficient 
“to inform us of what is either acceffible or interdiéted to 
us. So long as Man, in his Refearches, has bufied him- 
{elf about what is fubmitted to his Government, his Ef- 
forts were always rewarded«with new Difcoveries: But fo 
long as he prefumed to dive into the intimate Structure on | 
the feveral Parts of the Univerfe, which he is not appoint- 
ed to put in Motion, his Ideas were never any thing but 
an odd Medley of Fancies and Uncertainties. If he ftu- 
dies the Meafures of Quantities and the Laws of Motions, 
not indeed to fathom the Heavens, or to weigh ina Ba- 
lance the Maffes of the celeftial Bodies, but to know the 
Order of his Days: If he obferves the Relations which 
the Afpeéts of the Heaven have with regard to his Ha 
bitation; and the Progrefs of the Light through the Me- 
diums he offers thereto; the Helps which he may find 
from the Equilibrium of Liquors, or from the Weight 
and Celerity of the Bodies he is “Mafter of, or’ from all 
the other Experiments that fall under his Eye, and efpe- 
cially under his Hand; in fhort, ifvhe applies Experiments 
to the Neceflaties of Life; this will be a Syftem of Phyfics 
full of Certainty, and productive of great Advantages. It 
is then thefe Subjects which I hope to make the! Matter 
of the Converftions I fhall hereafter prépare for you. 
But undertaking to determine what it is that regulates the 
Motion of the Univerie; and to benctrate into the general 
and particular Structure of the Pieces of which it is com- 
pofed, is renouncing»the Glory of improving and making 
our Dominion: profper,: to run after empty Hopes : It ts 
abandoning ‘Treafures!which lie open to us, and obftinate- 
ly knocking'at 4 Door which:has been for thefe fix thou- 
fand Years fhut tadisicicv 2! | UE NOUS 
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Itis no conjeétural Opinion, but a palpable and expe- 
rimental Truth, that Gop gave us a very great Facility 


ef conceiving all thofe Things which we are to manage 3- 
and has, on the contrary, concealed from us, the Know. 


ledge of thofe Things which he himfelf puts in Motion, 
without trufting the Government of them to our Care, 


Thus, for Inftance, we know not the Stru€ure of our 
‘Stomach, becaufe Gop. has freed us from the Care of 
 digefting. Let the greateft of Anatomifts:do his utmof} 
| to have the Management of his own. Digeftion ; all goss. 
| very often.contrary to his Intentions. On the other hand, 
we have in our Senfes fo many attentive and faithful Mo: 
 nitors, that inform us in due time what Foods maybe 
| ufeful tous. Why then have we fo many Means of 
| knowidg our Foods, unlefs we are charged with the Care 


| 


_of looking out for, and of chufing them? And why on 


the contrary are we ignorant how we digeft, if not be 


 caufe Gon’s Will has evidently been, that the Digeftion 
fhould be performed within us without Participation ? 
Gop, by fparing us that Trouble, {pared us alfo the 


Knowledge of thie Mechanifm which conftru€ts the feveral 
Kinds of Flefh or Fruit we. eat, and ofthe Mechanifin 
which extraéts-from them all the Juices which nouriftr 
us. This Knowledge would have been only fit to give us 
great Diftraétion. We artive at the Age of Fourfcore 
without knowing what Digeftion, or the Mechanifm and 
Motion of the Mufcles are. We are ferved without any 
requifite Care of our own. . Had we known the intintate 
Structure of the Stomach, we fhould have hada Mind to 
regulate the Funétions of it’: Gop did not grant’ to 
Man this Knowledge, becaufe he made him not merely to 
digeft.. Digeftion is brought about without him, and: 
Gop defigns him for other Employments.: If he denies 
him the Knowledge of the Mechanifm of his Stomach, 
for fear of multiplying his Cares, is it to be fappofed that 
he will grant him the Knowledge of the Strué€ture of the 
World, the Motions of which) he did not appoint him to: 
regulate? 7: i a re, |: 

I don’t know whether our modern Philofophers have 
rightly entered into the Plan of the Creator, when they 
feta lefs Value on the Knowledge which our Senfes-pro- 
cure for us, than on:that which they -think they derive 
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from a profound Meditation. A fingle Inftance will ex- 
plain what I mean. | 5 | brie. 
The tough Sailor knows nothing of the Loadftone but 
what his Senfes teftify of the fame. He knows the con- 
ftant Direction of it towards the North; and there ends- 
all his Learning. ‘The Philofopher endeavours to know 
the Caufe of that Phenomenon : In order to which he 
employs the Pores in a fpiral Line, the Attractions and 
Repulfions; and after he has for feveral Years together 
fpent his Mechanics, Geometry, and Calculations about 
it, he either is forced to own that he himfelf underftands 
nothing of what he fays, or has the Mortification of not 
‘being able to make others come into his Syftem. The 
Syftematical Philofopher, who thinks himfelf ignorant of 
every thing, when he knows not the Caufe of whatever 
he fees, fpends his whole Life in hunting after May-be’s, 
and remains lecked up in a Clofet, where he is of no Ufe 
to the reft of Mankind. The Sailor makes ufe of what 
his Senfes teach him of the Direétion of the Load-ftone 
towards the North, and with that Help goes round the 
World. Chufe if you will, ten thoufand other Inftances 
of effectual Knowledge, and you will find, that there are 
very few that are not of Ufe tous. Thefe Knowledges 
cannot increafe without our becoming richer. Butdo we 
Jook for the Caufes of thefe Effeéts? We find nothing 
but Unprofitablenefs and Uncertainty. Who can, after 
this, not difcern the Intention of Gop, in the Meafure 
ef Knowledge, which he for the prefent grants to our | 
Underftanding ? , 
‘ It is a palpable Truth, that our whole Knowledge is 
only concerning particular Things. ‘The Subjects of it 
are difperfed around us, on the Earth, and in the Heavens. 
Gop, together with Eyes and Underftanding, has en- 
dowed us with a Meafure of Curiofity, which makes us 
wander from one Objett to another, that new Experiments - 
may enable us to procure our Brethren new Conveniences, 
and that whatever is upon the Earth, may by degrees be 
rendered beneficial to Mankind. But if Mancan on Foot 
go from Breff to Pekin, it does not follow that he will ever: 
reach tothe Moon; and though he has in his Hands fuch 
a Principle of Strength, as enables him to fuftain in the 
Air whole Piles of Oak Timber, and the largeft rough 
“ Pieces . 
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| Pieces of Marble; yet will he not for all that offer his 
Levers. to.the Moon, to make it jump out of its Orbit, 
or grapple Mars and the laft of ‘Fupiter’s Satellites with his 
Hooks, in order to procure the former the Service of one 
Moon, which it wants. His Knowledge is limited as 
well as his Strength, and thefe Bounds and his Wants are 
but one and the fame thing. He is barred: every where, 
when he rufhes into empty Speculations : But he conftantly 
| goes from one Difcovery to another, and thefe Difcove- 
| ries produce Wonders, when he bufies himfelf about im- 
proving what is round him, Our Reafon always employs 
-itfelf with Succefs, when it ftrives to render experimental 
Truths ufeful to us: When it prudently makes Ufe of 
Gopn’s Favours, and praifes him. for the fame, This iz 
the whole Sum of Man's Knowledge. 
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AN 


EXPLICATION 


OF the Morion of the 


PLANETS 


‘ of 


INT HE 
COPERNICAN HYPOTHESIS. 


HERE are fix Planets of the firft Clafs, which 

turn immediately round the Sun, viz. Mercur 4 
‘which makes his Revolution in three Months; Venus, 
which makes her’s in feven Months and a half, or there- 
abouts; the Earth, which as it is much more remote, de- 
fcribes her Orbit in 365 Days and a Quarter; then fuc- 
ceflively, and at ftill greater Diftances; Mars, which per- 
feéts his Revolution in 686 Days; Yupiter in 4333, that 
is, in about twelve Years; and Saturn in 10759 Days, or 
in about 30 Years. There are five Planets of the fecond 
Order, or which have a large Planet for the Centre of 
their Revolution, and are infeparable therefrom ; fuch is 
the Moon with the Earth for her Centre: Such are alfo 
the four Stars of Medicis, (now the four Satellites) which 
turn at different Diftances round Jupiter. Since Galileo’s 
Time five {mall Moons have alfo been perceived revolving 
round Saturn; which make in all ten fecondary Planets. 
If we were placed in the Sw, that is, in the fixed Centre 
of the Revolution of the fix greater Planets, we fhould 
fee them revolve round us in an uniform Manner, and 
advancing from Weft to Eaft, according to the Succeffion 
of the Signs. We fhould fee them always in their iim 
that. 
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that is, always turning their enlightened Half towards us: 
But as we fee them from our Earth, which hasa Courfe. 
peculiar to itfelf, while they have others of their own, 
there thence refults a great Variety of Effeéts and Situa- 
tions, which introduce Inequalities, and the Appearances 


of Oddnefs in a Motion perfeAly fimple and uniform. 


Befides, the Earth being more remote from the Sun, than 


Venus and Mercury are, and at the fame time much lefs. 
diftant from the Sas than Mars, Fupiter, and Saturn; this. 
Diverfity of Remotenefs ftill caufes fuch Appearances. 


as are not the fame in the fuperior, as in the inferior Pla- 
mets. Mars, Fupiter, and Saturn, are. called the Superior, 
becaufe their Orbits are above ours, and inclofe it. Mercury, 
and Venus are called the Inferior, becaufe the great Circle of. 


the annual Revolution of the Earth, inclofes the Circle of. 
the Revolution of Venus, and the Orbit of Venus takes in 
the Circle of the Revolution of Mercury, which is the Pla-. 


net neareft the Suz. 


The apparent Motions of Venus and MERcuRYs- 


6 Bes Circles which Mercury and Venus. Gus. 
_ deferibe in going from Weft to Eaft “2% 6 
are not in the Plane of the Ecliptic, or of the Line which 
the Earth defcribes in revolving in one Year round the Sun. 
But the Circles of Mercury and Venus cut the terreftrial Or- 
bit in two oppofite Points, called Nodes, like Hoops fet 


into one another, and one of which croffes and touches _ 
the other in two Points only. The Orbit of Mercury makes ~ 


an Angle of about feven Degrees with the terreftrial Or- 


bit; and that of Venus makes on each Side an Angle of © 


three Degrees and 24 Minutes with the fame Plane. If 


one fhould fee Mercury and Venus from the Sun, they — 


would either be in the Line which pañles through the 


Nodes and the Sun, (in which Cafe they would be feen 


in the Plane of the Ecliptic, in which the one might be 
eclipfed by the other) or they would be feen out of the 
Line of the Node, that is, fometimes more, fometimes 


lefs, elevated on that Plane. Noneof the Planets, whe- 


ther primary or fecondary, in its greateft Elevation above 
that Plane, deviates from it. more than ten Degrees. 1¢ 
therefore we take in the Heavens, a Diflance oi nine of 


LS & 5 ten 
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ten Degrees on each Side the Ecliptic, we fhall have a 
Breadth of 18 or 20 Degrees, to inclofe all the Declina- 
tions of the Planets. This is that large Band which we 
call the Zodiac. And the feveral Deviations and Re-ap- 
proachings of the Planets, with regard to the Plane of the 
Ecliptic, are the only Variations that would be perceived 
in their Motions obferved from the Globe of the Sun. But 
it is quite otherwife feen from the Earth. Let us remark 
what the Appearances of the two inferior Planets will 
there be, ah D à F | 
1. Mercury and Venus muft appear in the Plane of the 
terreftrial Orbit, when they are in the Nodes and thefe 
two Planets afterwards muft recede from the Plane of the 
Ecliptic, as they deviate from the Nodes, But the Diftance 
from thefe Planets to the Plane of the Ecliptic, even 
when they are in the fame Part of their Circle, muft needs _ 
appear fometimes greater, fometimes lefs, according as the 
Earth is near to, or remote from them. For itis a Law 
in Optics fufficiently known, that the more remote the 
Eye is from the Obje& perceived, the fmaller the Angle 
is which the faid Objeét feems to make with a Plane, or 
with another Objet, and on the contrary, the nearer the 
Eye is, the greater isthe Angle under which it fees the 
Object. 4 ( : : 
2. Mercury and Venus, feen from the Earth, do not ap- 
pear equally enlightened. They are feen witha Crefcent 
fometimes increafing, fometimes decreafing. They are. 
feen with one whole Half floped off, or under the Form 
of a Quarter; fometimes full, and at laft totally darkened 
or eclipfed. | 3 7 


_ When Mercury and Venus, receding from _ 

The two Con- the Earth as far as they can, get behind 
junétions, the Sun, and toit, as will, as to us, oppofe 

their whole enlightened Half, that Situa- 

tion is not called Oppofition. This Term is referved to 
exprefs the Situation of the fuperior Planets, when the 
Earth is juft between them and the Sun. But this Paflage 
of the two inferior Planets behind the Sun, is called their 

fuperior Conjunction, It is called Conjunétion, becaufe 
‘thefe Planets feem then to draw near the Sun, and to lofe 
themfelves in his Rays. It is called the fuperior Con- 

junétien, becaufe the Approach is made on the other ia 
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‘of the Sun, and in order to diftinguifh it from that which 
lis made under the Sun, when the Planet in revolving 
round that Star, comes and places itfelf between the Sun 
and the Earth. The fecond Re-union is called the wferior © 
Conjunction. The Planet in the fuperior Conjunction is not 
indeed eclipfed, but drowned by the fuperior Splendor of 
the Sun; and when it comes near the Line of the Nodes, 
‘it may in reality be eclipfed, by actually pafling behind 
the Body of the Sun. The Planet in the inferior Con- 
jun@ion feems again eclipfed, becaufe it is loft in the Rays 
of the Sun, and bécaufe it turns its whole dark Half to- 
wards us. But inftead of being really eclipfed by the In- 
terpofition of fome folid Body, itfelf eclipfes that Point of 
the Sun, over-againft which we may perceive it by the Help 
ef the Telefcope. It forms a Spot which proceeds from 
the Eaftern to the Weftern Limb of the Sun. The Planet 
afterwards leaves it, in order to repafs behind it, follow- 
ing the Succeflion of the Signs from Welt to Eaft. A few 
Days before the fuperior Conjunction, and fome Days 
after, Mercury and Venus turn towards the Earth nearly 
their whole enlightened Half: They muft of courfe be 
feen in their Full; ‘But as they are thea much more re- 
mote from the Earth, than in the Approach of their in- 
_ ferior Conjunétion, fince they are withdrawn from it by 
the greateft Part of their Orbit, they, notwithftanding their 
being at full, muft needs appear lefs brillant, and more 
| and more diminifhed by the Neighbourhood of the Sun. 
_ A few Days before the inferior Coniunétion, and fome 
Days after, they turn almoft their whole darkened Half 
towards the Earth. We therefore muft perceive but a 
very {mall Edge of the enlightened Half, and the Crefcent 
muff needs appear very dim, unlefs it begins to recece 
pretty much from the Sun, as it draws near the Quarter : 
And it is then that Mercury may be feen very well, and 
that Venus cafts a far more brillant Light than the Splen- 
dot of the full Moon. Venus is never brighter than when 
it is, not indeed in its Quadrature, that is, at go Degrees 
from its inferior Conjungtion, but at 40 Degrees and little 
more. : The Reafon of this Difference, is, that Vewus at 
go Degrees from her Conjunction feems to be nearer the 
Sun, and is thereby more weakened than at 40 Degrees, 
and fomething more, For Venms, as well as any other 
fi: Qo" Planet, 
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Planet; is perceived in the Point of the Heaven that ter= 
mirates the Line whichis fuppofed to pafs from the Earth 
through the Planet up to the ftarry Heaven. Now the 
Eine which pañles through Venus at the Diftance of 40 
Degrees and a little more from the Sun, terminates at a 
Point of the Heaven, which appears more diftant from 
the Sun than the Point where the Line drawn from the 
Letter T, to Venus in the Quadrature of her Revolution, 
or at 90 Degrees from her Conjunction, does terminate. 
For any Line that touches the Circle without cutting it, 
deviates more from the Extremity of the Line that croffes 
the Centre, than any other Line that cuts the Circle. 
Now the Line drawn from the Earth to Venus being at 
40 Degrees from her Conjunétion, touches the Circle of 
the Revolution; whereas the Line drawn from the Earth 
to Venus in her Quadrature; or at go Degrees, cuts and 
flopes away the Circle. The Extremity of that Line does 
then begin to draw again near the Extremity of that 
which paffes through the Centre, that is, near that Point 
of the Heaven where the Sun is feen. Venus, when the is 
between 40 and 48 Degrees diftant from the Sun mut 
be more brillant or lefs drowned than at 90; and as the 
leaves not the Circle of her Revolution, the Degree 40 is 
at the fame time the Place where it fhines moft, and that 
at which fhe begins to be in her greateft Remotenefs from 
the Sun. It isthe fame with Mercury at 30 Degrees from 
the inferior Conjunétion. | For a little after thefe Points 
they both begin to draw near the Sun again, in Appear- 
ance I mean, and only with regard to the Point of the 
Heaven under which we fee the Sun; fince they, in 
reality, always keep in an uniform Situation with regard 
to that Star; unlefs they, inftead of a circular, defcribe 
an oval Line round him; which however, alters nothing 
in our Explication, and is not the Obje& we muft here 
employ our Thoughts upon *. 

When Mercury and Venus have paffed the fuperior Con- 
junction, they from the Earth are feen advancing accord. 
ing to the Order of the Signs, that is, from Weft to 
Kaft. It muft therefore thence happen, that our Hori. 
zon, turning with the, Earth from Weft to Eaft, meets 
with the Sun fooner than with thefe two Planets, T hey 

. * See the Figure x, fubjoined, : 
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in this Cafe, therefore, fhall rife only after the Sun, and 
fhall not be feen in the Morning, becaufe the Light of the 
Sun will drown them. But they will appear in the Even- 
ing after Sun-fety becaufe the Sun, being then “hidden. be. 
jJow the Horizon, they at that Time may be fuficiently 
remote from him to be feen towards the-Weft. There- 
fore Mercury and Venus will be feen in the Evening only 
. from the fuperior, Conjunétion to the Approach of the 
“inferior, Then. it is that Venus is called He/perus, Wefper, 
or the Evening-Star. Her Brightnefs. increafes together 
with her. Remotenefs from the Sun,- and. afterwards de- 
creafes in Proportion as fhe draws near him again. It is 
the fame with Mercury, which can hardly be perceived but 
at its greateft Diftance from the Sun, which 1s 30 Degrees, 

When Mercury and Venus are near the inferior Conjunc- 
tion, their Brightnefs diminifhes. In the inferior as well 
as the: fuperior, they fet and rife with the Sun, which 
drowns them for feveral Days together. _When pañled the 
inferior Conjunétion, they will recede, from the Sun by 
a Motion which will appear quite contrary to that where- 
by they have been feen receding from the Sunin the fu- 
perior ConjunGion. They at that Time went according 
to the Succeffion of the Signs. Going down between 
the Sun and the Earth, and then receding from the Sun, 
they feem to go contrary to that Order, viz. from Eaft to 
Weft. By this Means becoming more Weftward with re- 
gard to us, than the Sun, to the Right. of which they at 
that Time are; our Horizon, by turning with the Earth 
from Weft to Eaft,. fhall meet with them fooner than 
with the Sun. We therefore. fhall fee them rifing in the 
Morning before Dawn, .and their Elevation above our 
Horizon will appear greater in. Proportion before the rifing 
of the Sun,.as they fhall be more diftant from that Star, 
Then Venus goes by the Name of Lucifer, or the Morning 
Star. Mercury and Venus.will afterwards again draw near 
the Sun in the fuperior Conjunction. : 

A Figure will prefently make us fenfible why Mercury 
and Venus, though revolving in an uniform Manner round 
their Orbit, yet appear to us fometimes direéf, or going 
according to the Succeffion of the Signs; fometimes flatio- 
nary, or remaining a while in the fame Points of the 
Heaven ; and fometimes rerrograde, or going contrary ae 
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the Order of the Signs. What we are going to fay of 
Mercury, is a fufficient a of poe happens alfo to Venus. 
sav etn? Let the great Circle:A;!B, be the terre- 
Te _ftrial Orbit, and the {mall Circle 1, 13. be 
and Retrogra- the Orbit of Mercury, which may be fup- 
dationse pofed to be pretty near concentric at the 
Point S, that marks out the Sun, The Diftance from 
Mercury to the Sun, is two fifths of that of the Earth from 
the Sun. The Radius of the fmall Circle 1, 13, being to 
the Radius of the terreftrial Orbit A, B, as 2 is to 5; we 
have the juft Reprefentation of the Orbits of Mercury and 
the Earth. On the other hand, it is known that Mercury 
makes his Revolution: in about three Months, and the 
Earth in twelve. Therefore the periodical Time of Mer. 
Eur} : only the fourth Part of the annual Revolution of the 
Earth, 
Let us fuppofe Mercury to be in the Point of his Revo- 
lution, marked 1, and the Earth in the Point B; it is 
plain that in this Situation Mercury, with regard to the 
Earth, is in its fuperior Conjunétion; and if Mercury could 
then be perceived for the great Light of the Sun, we 
fhould fee this Planet in the Point of the ftarry Heaven 
marked A, it being the Point to which the Obferver mutt 
refer it. If on the terreftrial Orbit you takethe Ark B, 
§ S, viz. the half-quarter or eighth Part of the whole, 
it is evident that Mercury, which defcribes its entire Orbit 
while the Earth defcribes but one quarter Part of her own, 
fhall go no farther than from 1, to 13, or only make 
half its Revolution, whilft the Earth fhall go from B, to 
SS, or make one half-quarter of her Revolution.’ Let us 
divide the Ark B, SS, into 12 equal Portions, and the 
Semicircle 1, 13, likewife into 12 equal Portions. Mercury 
fhall make one twelfth of its half Revolution, whilft the 
Earth fhall make one twelfth of the half-quarter of her 
own. Whilft the Earth is going from B, to O, we fhall 
fee Mercury pafling from 1, to 2, and the Eye of the Spec- 
tator fhall firppofe the Planet to go from the Point A of. 
the flarry Heaven, to the Point C. Then pafling from 
O to P, the Earth fhall fee the Planet Mercury arrive at 3, 
and will refer it to the Point of the Heaven D, and fo on. 
The Planet in this Cafe fhall be dire, becaufe it will ap- 
pear to do what it in Reality does, viz. to go according 
to the Order of the Signs A, C, D, cre. : When 
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© When the Earth fhall defcribe the Ark K, S S, Mer- 
eury going on his Part from the Point 11, to the Points 
12 and 13, will appear to make only the Ark E F, 
whereas when the Planet was in A, it had in equal Time 
deferibed the Ark°A, D, much larger than E F. Of 
courfe ivs Motion muft then needs appear much flower. 
It is from K to $58, that it appears in its greateft Re- 

‘motenefs from the Sun, and the Lines drawn from the 
| Éarth to the Planet cut the leaft of any upon the Circle 
of the Revolution of the Earth.» 

-Whilft the Earth defcribes the Ark SS, N, T, which 
is equal to two Portions of another half quarter of her 
Orbit, and while Mercury defcribes the Ark 13, 145 16, 
_ which is two Portions of it’s other half, this Planet will 
be feen with the parallel Rays SSF, N E, TG. Now 
| it is a Rulé in Optics, that when a very remote Object 
is feen by feveral Radii parallel among themfelves, it 
feems to be at reft, though it be really in Motion; and 
it is referred to a Point of the Heaven where it feems to 
be motionlefs; becaufe thofe parallel Radii under which 
it appears at feveral Times, though very diftant from each 
other, are relative to two different Points of the Heaven, 
which, on account of their amazing and prodigious Re- 
_motenefs, with Regard to us, are confounded into a fingle 
one. The Planet muft in this Cafe then appear motion- 
lefs or ftationary. ae 

“By this we fee, that the Planet Mercury has had a di- 
re& Motion from A to E or F, and that the Time of his 
being ‘direé&t has been much longer than that in which he 
was ftationary. When afterwards the Earth fhall defcribe 
the Ark T; V, X, or four Portions of her half quarter, 
and Mercury the Ark 15, 16, or four Portions of this half, 
this Planet fhall facceffively be feen in the Points G, H, I. 
Now this Motion is contrary to the foregoing Direétion, It 
will then appear retrograde, and going contrary to the Or- 
der of the Signs, or from Eaft to Weft. Being at the Point 
I, it’s Swiftnefs fhall diminifh, and being again feen accord- 
ing to the Lines X 1, Y M, which are parallel among them- 
felyes, the Eye fhall refer it to the fame Point of the Heaven, 
the Toterval of thefe two Lines vanifhing in the Heaven, fo 
that they feem to touch one another. Mercury fhail then a 
fecond time appear ftationary. The Earth afterwards going 
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from Y to Z, the Planet which fhall then be in the Points 
23 and 24, will-in the ftarry Heaven correfpond with the 
Point L, and again will begin to appear direct. It is likes 
wife plain, that the Arc of Retrogradation G I, or EM, 
is lefs than the Arc of Direction A Gor A F, and, on the 
contrary, that the Arc, of Retrogradation is greater than. 
that of the Station F G, or I, M. ~ 4 


The Motions and Appearances of the Superior 
ct ÉPLANDEET ) 


ossi HOUGH the fuperior Planets, 
Fige ge 1° _ like the inferior, advance with a. 
direct and uniform Motion in their own 
Orbit, yet they, as well as the Inferior have feveral Ap~ 
pearances of Irregularity, grounded on the Concurrence. 
of the Motion and Situations of the Earth with the 
Afpects of thefe Planets. The Inftance of what is obferved. 
in Fupiter, willfufficiently: illuftrate the Inequality of the. 
Afpects of the other two. . oe ‘ 
The Diftances of Jupiter and the Earth with Regard to. 
the Sun, are between themfelves as 26 isto 5; that is, | 
if we conceive the Earth to be diftant from the Sun 5 Mea- 
fures, each of them of a certain Number of Leagues, the. 
Diftance of Jupiter from the Sug fhall be 26:of the like 
Meafures. If therefore you defcribe Circumferences with. 
fuch Radii as may, when compared together, be between 
themfelves as 26 is to 5, thefe Circumferences will repre- 
fent thofe which the Earth and Fupiter defcribe round the. 
Sun. The Earth is a Year in completing her Orbit; 
Jupiter completes his in 12 Years.. The twenty-fourth. 
_ Part of a Circle is the half of one twelfth Part: .1f then 
we take the Ark TV, being the 24 Part of the Orbit 
of Jupiter, this Planet fhall defcribe the Ark T V, the 
Half of the twelfth Part of the whole, whilft the Earth. 
fhall defcribe A, B, D, G, the Half of her entire Orbit. 
Let us divide the Ark T V, and the Semicircle A, B, D, 
G, into thefame Number of Parts refpectively equal; for 
{Inftance, into 6; we fhall be fure that Supiter will de- 
{cribe one fixth Part of the Portion. TV; while the Earth. 
deferibes one -fixth Part of the. Arc A, B,D; G. By. 
this Means we fhall have the principal Places where be 
nt : Eari 
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Earth and Fupiter fhall meet together. Let us fuppofe the 

| Earth to bein A, and Yupiter in Conjunétion behind the 
Sun S in T: If Fupiter can at that Time be feen, we 

{hall referit.to the Point M.of the ftarry. Heaven corre- 
fponding with it. While the Earth fhall defcribe the 
Arcs A, B, C, D, Fupiter fhall defcribe 1, 2, 3, 45 

and the Eye fhall fucceflively, perceive him in the Points 

M, N, O, P, of the ftarry Heaven. The Diftance is 

greater from M to N, than that from N to O, and the 

‘Are N'O is-gréater than the Arc OP. Therefore, tho’ 
Fupiter«has ‘an equal Motion-in-his Orbit, we fee him 

move with a Celerity which infenfibly diminifhes. The 

Earth going from the Point D to the Point E, F upiter 
_fhall go from 4 to 5, and fhall appear to proceed from P 
to X, a Portion of a, Circle-ftill lefs than was the forego- 
ing. Its Swiftnef fhall then appear to diminifh more 
and mote. ‘THe Earth afterwards fhall defcribe the Arc 

EF, and Jupiter s, 6: But the Lines E5 X and F 6 R, 

according to which the Earth fees Fupiter, are parallels 
therefore the Eye will refer them to the fame Place of 
the Firmament, and the Planet fhall appear motion- 
lefs and ftationary. If afterwards .the Earth: defcribes 
the Arcs FGHI, apiter fhall at the fame Time 
-defcribe the three Ares. 6, 7, 7. 8 8. 9. But, as 
the Line I 9 Q, according to which the Earth fees 

Jupiter, cuts the Parallels E X, FR; the Point Q, to 

which the Eye refers fupiter in the ftarry Heaven, thall 

be on the Right-hand of the Points R, X, where Jupiter 

was feen during his being ftationary. The Planet fhall 

then appear more weftward and retrograde. The Earth 

fhall afterwards go from Ito K, and Jupiter from 9 to 

10, which will produce parallel Lines, and'a fecond Time 

make Fupiter ftationary. Finally, the Earth pafling from 

K to L, fhall fee Fupiter going from 10 to 14, and 

anfwering to the Point S of the ftarry Heaven, fo that 

the Planet fhall feem to advance from Weft to Eaft, and 

again fhall become direét. If we know in the fame Man- 

ner the periodical Times of Mars and Saturn, we may, by 
the Rule of Kepler, determine the Diftances of them, and 

then with equal Facility exprefs their Situations. But 

thefe Variations are altogether inconceivable in any other 

Hypothefis than that of Copernicus, . 
: AN 
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EXPLANATION 
FIGURES. 


Ï HE Fontifpiece reprefents Galileo making on the: 
Tower of St Mark, and in Prefence of feveral V- 
netian Noblemen, a Trial of the Telefcopes he had con. 
ftrué&ted upon the Recital of the Effe@s of the Spying- 
giafs newly invented im Holland. See il Teatro d’ Huomini 
bib ae Aït. of Gal. and ‘Dialogue VI. of Part 2. of” 
his Vol. : . | 


RAGE: Sans 
The CREPUSCLE. 


The inner Circle reprefents the Globe of the Earth. 
The outward reprefents the thicker Air, or the lower 
Region of the Atmofphere, which encompafies the Earth 
immediately. 4 fs 

The Space contained between the two Circles may be 
called the Atmofphere, which probably is the inferior 
Part of a Vortex of Æther, or of very fluid and very 
extenfive Matter, in which the Earth is carried away, 
The Vortex of the Moon revolves towards the Extre-- 
mities of ours, and both, very likely, are preffed fome- 
times-more, fometimes lefs, by.the Spheres of the neigh- 

bouring 
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pouring Planets. It will be fufficient for the underftanding 
the reft of the Figure, to obferve, that when the Light 
enters from a clearer Element, fuch as the Æther or the 
pure Air, into a denfe and grofs Element, as is the grofler 
Air, it bends and enters into it, inclining a {mall Matter 
towards the perpendicular Line, which may be imagined 
from the Surface of the Fluid to the Centre. AH repre- 
fents the Horizon with regard to the Eye placed in A. 

+ §, The Sun at one degree under the Horizon; S, C, 
a Ray meeting the Atmofphere at the Point C, and which, 
in entering it, is bent and deviates from it’s dire Way, 
drawing nearer the perpendicular C T, fo that the Ray 
being broken, is, by this bending, confounded with the 
Horizontal Line H A, and caufes the Sun to appear to be 
already above the Horizon, though it is as yet under it. . 
SS, The Sun 18 Degrees under the Horizon. The 
Ray SS, E, falls upon the Atmofphere at the Point E, 
and inftead of continuing it’s Way directly towards e, it 
is bent, and enters into the thicker Air a fmall Matter. 
This Ray, after having been bent at E, goes directly to 
C, where the Horizontal Line cuts the Atmofphere. 
There the Ray E C is partly loft in the Heaven, partly 
reflected upon the Bottom of the Atmofphere, and faintly 
brought again towards the Eye in A. The reflected Ray 
CA making the Angle of Reflexion BC A, equal to the 
Angle of Incidence E CF, this Ray muft needs be the 
laft that is vifible, fince it grazes the Earth, and another 
Ray proceeding from the Sun above 18 Degrees under the 
Horizon, muf needs be refleéted above A, and be loft by the 
Eye placed in A. The Ray SSECA, does then mark 
the End of the Creputcle. | | 
© SSS, The Sun more than 18 Degrees under the Hori- 
zon. SSS, L, a Ray that goes and meets the Atmo- 
fphere at the Point L. It is partly admitted therein; the 
reft is refleéted and loft in the Heaven. The fmall Part 
of it which enters the thicker Air at L, inftead of going 
dire@tly to 1, is bent a fmall Matter, grazes the Earth in I 
and goss to E, where it is partly loft in the Heaven, and 
partly reflected. from Eto D C; where it becomes totally 
iffenfible after fo many Diminutions, and efpecially can- 
not reach the Eye in A, fince the Angle of Reflexion 
DEF, being equal to the Angle of Incidence LEM, 
: | brings 
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brings the remaining Part of the Ray to C,, and not to. Ay 
The Light of the Crepufcle is then invifible, when the 
Sun is more than 18 Degrees under the Horizon; and this’ 
Point is the End, ag well as the Beginning of the Crepufcle, 
-. Here we have made the Angles a great deal larger than 
_ they fhould be, to render the Effeét of them much more 
fenfble in a fmall Space. For, to reduce them to their exact 
Meafure, we ought to have put the Semi-diameter AT, 
forty. times larger than A B..the Height of the Atmo- 
fphere, which would have rendered the Figure too large in 
proportion to the Size of this Volume, L 


PAGES IGI, 192: 


… The two Semi-planifpheres, intitled the ff and fecond. 
Half of the Northern Celeftial Hemifphere, Pag. 191, and 
192, reprefent together, asin a concave Vault, the Con- 
ftcllations difperfed in that Part of the Heaven round the 
arétic Pole to the Equator. Being divided, they burthen. 
the Book much lefs, and many equally help us to follow 
the Order of the Stars. The other two Halves, Pag, 
193 and 194; reprefent the Conftellations of the other: 
_ Hemifphere from the Equator to the fouthern Pole, which. 
is the Centre of it. So foon-as we are fure of knowing 
. one fingle Conftellation, or even a fingle Star, as for In-. 
ftance, the Polar, which is very near the arétic Pole, in. 
a fine Night we may, by comparing the neighbouring — 
Stars that are in the Planifpheres, with thofe we perceive 
in the Heavens, by degrees diftinguifh the latter, and. call 
the Principal of them by their Names. As to the Origin: 
of thefe Names and Figures, fee the firft Vol. of the His. 
ftory of the Heaven. The Planifpheres we here give, are 
drawn after thofe of Dr. Halley, F,R.S, | 


-ENDER, 


SRE 


INDEX. 


| A. Fin Pus + 
| CADE MT of Sciencies, (Rule. oblerv’d by the Pace 4205 
A Rg’ 334 
| on (the Origin and Benefit Sie reads} costa 


PER (the perpetual) of God upon us, . 82, 93» 995 Gee 
Adonis and Venus, (the Origin of ) 8 


a9 189 
Africa, (whole) anciently known,+ 108; 2005 207 
| Africa, (the Circuit of) forgotten inthe Time of Prelemy, 


216 
| dir, how it feeds the Fire, 130, 160 
Air, its Preffure, 308 
Albuquerque, (the Conqueft of}.  : 5 267 
lchymifts, (their Principles) Sas (Baty 4928 
Alchymifts argue better than Philofophers, : ty and, 
Alembeck ; how Water is condenfed in it, rea f ia Pee 
Ulexander, (the Confequence of the Conquefts of)... 207; 208 
Alexandria, (the School of) : 


Alpbonfo, King of Caffile, an Aftronomer, : 253 
Alpbonfo of Caftile blames the Syftem of Pic/emy, 


285£ 

America found out, 267 
imerica, its-Diftribution among the European Nations, 261, 262, 26 3 
The Origin of its Name, d 263 
Americus Vefpucius, his Cheats, ? ibid. 
Ammon, how deified, fF Highs) » 188 
Andes or Cordilleras in America 1 40 ee 123% 
Animals, (facred) 189 
Antilles, (great and fmall) 263 
Arabians, (their Method of Philofophy) Baie te bal 24.9 
The Ridiculoufnefs of this Method © tid. 
Arabians, (Services rendered by them) 1e 263 
‘Archangel, (Commodities of) 266 
“Archimedes, eR 218 
Argonauts, (Fable of the) 195 
Ariffotle, (the World of) 326 
Affrology, (the Falfity of) 24% 
“Affronomy, the moft ancient of Sciences, ? 171 


- Its Progreffes, : 276, 177 

Atmofpbere, an excellent Proof of Providence which had Man in View, 
35» 36 53 oe 

Almofphere, the Caufe of Heat and of ‘Splendor, th wilt ai 


Atoms, (the Sy fem of) “325, an 
Augursy 


358 EN D:E xX. 


Augurs, (the Origin and Vanity of) Page 189 
Auguft, (the hs of the Name of the Month of) __ ee 
Aurora, 40. 
Aurora of Poets, ibid. 
Aurora, (the true Beauties of) 41 
Aurorais the Proclamation of Woekstgy : 43> 44 
Azores found i cy 260 
Azure of the Heaven, ae à, 34 
B. 
Fea fihe Defign of the Tower of) 172 
“~ Bacon, (the Inventions and Faults of Roger) | 22 
Bander-Abaffy, a Sea-port fubftituted to Ormus, _ 268 
Barometer, (the Struure of) gto 
Barometer, (why) finks at the Approach of Rain, 317 
Bath, (the Wholefomenefs of) 150 
Beafts, (wild) why they retire at Break of Day, 21 
Black, the (Light abforbed by) : 98, 107, 108 
Bectica; (the Voyage to) 196 
Botanics, (the Ufefulnefs of) : 319 
Bourbon, (the advantageous Poft of the ifand) “à 270 
Brafil, the Share of the Portuguefe, 264, 268 
Breath, why vifible in cold Weather and at all Times upon Marble, 
Turkey-Leather, Ge. 54, Fon: 
Brimffone: does not cool Wine, — 6x 
Bubbles of Soap, why change their Loue 107, 108 
(Abinets,. (Virtuofés) how-ufeful they have been to Phyfics, 272 
~ Cabinet, (the Model of a Virtuofo’s) 27% 274 
Cæjer, (Fulias ) an Aftronomer. 212 
Cairo, (the ancient Commerce of ) ies Bip 259 
Callifto, (the Origin of the Fable of) © 193 
Camera obfcura, (the Ufes of the) 116 
Canada, : : a: 20e 
Cape of Good Hope found, ES 26% 
Cape- -Verde, 260 
Caves and Cellars warmer in Winter and colder in Summer-timé, 156 
Cayenne, (La) 264. 
Chariot, or the Urfa major, LA ie 193 
Charles, furnamed the Wife, favours Sciences, 253. 254 
Charybdis and Scyila, 195 
Cbil:, (the Gold of) : 264 
China, (the Commodities of) oe Oe 
Cinnamon-Tree, Li 3 13 
Cirier, (the Tree called) - abia 
Cloud, round a Glafs fullof cool Liquor F5 
Cleves, now in the Jfland Amboina alone, 2.68 


Coals, 


erro 


IN D-E-X, 


Has, little fit to cool Wine, 
Cecao of Carracos, x 
Colontes, (Phænician) 
Colonies, Greek, 

Colonies, Norman, 

Colonies; Spañifh, 

Colonies, Portuguefe, 

Colonies, Englifh, 

Colonies, French, 

Colonies, Dutch, 

Colours, 


(the Defign and different U-fes of } 
penn in Maa, oe 5 3.3 boty 
= in the Light, 

——— (Experiments upon) 

te in coloured Bodies, _ 

Columbus, (the Project of Chriftopher) 

His ufeful Miftake, 

His Succeffes, 
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Pbafes of the Moon, the Utility of the, a 172 


Pheenicians, the Navigation of the, 196 
Pbilofopbers argue not fo well on the Deftination of the Heaven and 
Earth, as the common People do, 307 

: Phefpherns, 


IN DE. Xe 36.5 


Phofphorus,. à Page 144. 
‘= long confined within the Compafs of Workmen, 251, & fe. 
| ufeful to Commerce, 2553 256 
aflifted and improved by Commerce, 270 

the Hiftory of Experimental, 171 
Experimental, the only now approved by the moft illuftrious 
Academies, | 329% 

Pbyfics, a fure Means to improve and perfect, 274, 

Pico of Teyde in the Ifland Teneriffe,. tts Coldnefs, 122 

Pigeon, the Gorge of, TE 7 
| Planets, the Motions of, 280, 344 

Plants, Model of a Garden of ufeful, es 
| Pole, Stars next to the, | 16, 191, © jeg. 

Poles, Light more lafting towards the, 238 
_ Polybius writes Memoirs about the Coafts of the Mediterranean Sea, 

+ 212 
Pompey encourages Aftronomy, ibid. 
| Ponticheri, a City in the Eaff-Indies, belonging to the French, now . 
| very wealthy, 269 
| Portuguefe, Difcoveries of the, 260, 267 
| ome drive out the Venetians in Afia, ; 267 
and are themfelves expelled thence by the Dutch, 268 
Pofidonius, Aftronomer, 212; 216, 218 
| Potofi, Mines of, — 234, 264 

Powder, fulminating; 137 

Prediétion of Copernicus fulfilled, : 298 

PrediG@ion of Galileo fulfilled, 209 
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